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ABSTRACT 

We  have  developed  a  general  conceptual-mathematical  model  is  applicable  to  the  fate  and  advective-dispersive  transport  of  most  explosives 
and  its  metabolites  in  the  vadose  zone  or  groundwater.  The  model  accounts  for  the  most  important  physical,  chemical  and  biological 
processes  known  or  hypothesized  to  affect  the  behavior  and  simultaneous  transport  of  the  major  explosives  (the  parent  products)  such  as 
TNT  or  RDX,  and  its  various  metabolites,  as  they  are  being  sequentionally  created  by  degradation  of  the  parent  compound.  The  parent  and 
daughter  compounds  are  allowed  to  have  different  mobilities  in  the  subsurface  as  dictated  by  their  specific  dissolution,  sorption  and 
transport  properties. 

To  be  able  to  simulate  more  general  conditions  than  those  describe  above,  we  have  coupled  flow  and  transport  model  HYDRUS  with  a 
geochemical  model  PHREEQC.  The  program  can  simulate  a  broad  range  of  low-temperature  biogeochemical  reactions  in  water,  soil  and 
ground  water  systems  including  interactions  with  minerals,  gases,  exchangers,  and  sorption  surfaces,  based  on  thermodynamic  equilibrium, 
kinetics,  or  mixed  equilibrium-kinetic  reactions. 

We  have  updated  the  HYDRUS-2D  code  so  that  it  can  consider  coupled  water,  vapor  and  heat  subsurface  movements,  including  a  general 
surface  water  and  energy  balance.  We  have  applied  the  developed  model  to  existing  datasets  for  validation  purposes. 
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Abstract 


We  have  developed  a  general  conceptual-mathematical  model  is  applicable  to  the  fate  and 
advective-dispersive  transport  of  most  explosives  and  its  metabolites  in  the  vadose  zone  or 
groundwater.  The  model  accounts  for  the  most  important  physical,  chemical  and  biological 
processes  known  or  hypothesized  to  affect  the  behavior  and  simultaneous  transport  of  the  major 
explosives  (the  parent  products)  such  as  TNT  or  RDX,  and  its  various  metabolites,  as  they  are 
being  sequentionally  created  by  degradation  of  the  parent  compound.  The  parent  and  daughter 
compounds  are  allowed  to  have  different  mobilities  in  the  subsurface  as  dictated  by  their  specific 
dissolution,  sorption  and  transport  properties. 

To  be  able  to  simulate  more  general  conditions  than  those  describe  above,  we  have  coupled  flow 
and  transport  model  HYDRUS  with  a  geochemical  model  PHREEQC.  The  program  can  simulate 
a  broad  range  of  low-temperature  biogeochemical  reactions  in  water,  soil  and  ground  water 
systems  including  interactions  with  minerals,  gases,  exchangers,  and  sorption  surfaces,  based  on 
thermodynamic  equilibrium,  kinetics,  or  mixed  equilibrium-kinetic  reactions. 

We  have  updated  the  HYDRUS-2D  code  so  that  it  can  consider  coupled  water,  vapor  and  heat 
subsurface  movements,  including  a  general  surface  water  and  energy  balance.  We  have  applied 
the  developed  model  to  existing  datasets  for  validation  purposes. 
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Objectives 


This  project  seeks  to  develop  a  general  conceptual-numerical  model  to  predict  the  fate  and 
subsurface  transport  of  explosives,  and  moisture  and  temperature  signatures  around  land  mines. 
The  primary  aims  of  the  project  are  to: 

•  Develop  a  general  process-based  mathematical  model  describing  the  fate  and  transport  of 
explosives  and  energetics  in  variably-saturated  soil  and  groundwater  systems. 

•  Develop  a  coupled  model  for  water,  vapor,  and  heat  movement  in  the  subsurface, 
including  a  surface  water  and  energy  balance  module. 

•  Develop  efficient  numerical  solutions  and  associated  software  of  the  resulting  process- 
based  model. 

•  Use  the  model  to  analyze  existing  data  sets  on  the  behavior  and  transport  of  explosives. 

•  Evaluate  the  effects  of  previously  ignored  coupled  water,  vapor,  and  heat  transport 
processes  on  moisture  and  temperature  signatures  around  land  mines. 
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Approach 


Current  modeling  of  the  fate  and  transport  of  major  explosives  is  mostly  carried  out  using  either 
Modflow  combined  with  MT3D  for  groundwater  systems,  or  FEMWATER  for  vadose  zone  type 
investigations.  Neither  of  these  codes  accounts  for  all  major  processes  involved  in  the  fate  and 
subsurface  transport  of  explosives  and  their  metabolites,  such  as  nonlinear  and  kinetic 
dissolution  and  sorption,  simultaneous  transport  of  multiple  metabolites,  simultaneous  transport 
in  both  the  liquid  and  vapor  phase,  and  temperature  dependence  of  transport  and  reaction 
parameters.  We  were  following  two  approaches  to  overcome  this  problem: 

•  Modifying  HYDRUS  models  -  We  have  developed  a  general  conceptual-mathematical 
model  is  applicable  to  the  fate  and  advective-dispersive  transport  of  most  explosives  and 
its  metabolites  in  the  vadose  zone  or  groundwater.  The  model  accounts  for  the  most 
important  physical,  chemical  and  biological  processes  known  or  hypothesized  to  affect 
the  behavior  and  simultaneous  transport  of  the  major  explosives  (the  parent  products) 
such  as  TNT  or  RDX,  and  its  various  metabolites  (the  daughter  products)  such  as 
2ADNT,  2,4DANT,  1,3,5TNB,  as  they  are  being  sequentionally  created  by  degradation 
of  the  parent  compound.  The  parent  and  daughter  compounds  are  allowed  to  have 
different  mobilities  in  the  subsurface  as  dictated  by  their  specific  dissolution,  sorption 
and  transport  properties.  In  its  most  general  case,  the  model  permits  contaminants  to 
reside  in  all  three  phases,  i.e.,  in  the  liquid,  solid  (precipitated  and  sorbed),  and  gaseous 
phases. 

•  Coupling  flow  and  transport  model  HYDRUS  with  a  geochemical  model  PHREEQC  -  To 
be  able  to  simulate  more  general  conditions  than  those  describe  above,  we  have  coupled 
flow  and  transport  model  HYDRUS  with  a  geochemical  model  PHREEQC  (developed  by 
USGS).  PHREEQC  The  program  can  simulate  a  broad  range  of  low-temperature 
biogeochemical  reactions  in  water,  soil  and  ground  water  systems  including  interactions 
with  minerals,  gases,  exchangers,  and  sorption  surfaces,  based  on  thermodynamic 
equilibrium,  kinetics,  or  mixed  equilibrium-kinetic  reactions.  This  coupled  program 
tremendously  increases  applicability  of  HYDRUS,  that  by  itself  numerically  solves  the 
Richards  equation  for  variably-saturated  water  flow  and  advection-dispersion  type  equations 
for  heat  and  solute  transport.  The  flow  equation  incorporates  a  sink  term  to  account  for 
water  uptake  by  plant  roots.  The  heat  transport  equation  considers  transport  due  to 
conduction  and  convection  with  flowing  water.  The  solute  transport  equations  consider 
advective-dispersive  transport  in  the  liquid  phase. 

Closely  related  to  the  presence  of  explosives  and  energetics  in  the  environment  is  the  presence  of 
buried  land  mines.  Field  studies  and  numerical  simulations  may  be  used  to  study  how  land  mines 
influences  water  content  and  temperature  profiles  around  the  land  mines  and  whether  these 
altered  moisture  and  temperature  signatures  could  be  used  for  land  mine  detection.  Existing 
studies  did  not  consider  all  of  the  processes  that  may  be  important  for  developing  moisture  and 
temperature  signatures  of  buried  land  mines,  especially  in  extreme  (tropical,  arid)  climates. 
However,  the  complex  interactions  of  water,  vapor,  and  heat  movement  cannot  be  studied 
without  a  model  that  considers  these  strongly  coupled  interactions,  including  boundary 
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conditions  calculated  from  a  surface  water  and  energy  balance.  To  overcome  this  problem  we 
have: 

•  Updated  the  HYDRUS-2D  code  so  that  it  can  consider  coupled  water,  vapor  and  heat 
subsurface  movements,  including  a  general  surface  water  and  energy  balance  (thorough 
mathematical  description  of  the  model  that  is  being  implemented  is  presented  in  the 
proposal). 

•  Developed  efficient  numerical  solutions  and  associated  software  of  the  resulting  process- 
based  mode.  Efficient  and  stable  solutions  of  the  coupled  water,  vapor  and  heat 
subsurface  movement,  additionally  coupled  with  water  and  energy  balance  (which  are  all 
mutually  dependent  on  each  other)  requires  advanced  numerical  techniques.  We  have 
developed  several  stability  criteria  that  stabilize  the  numerical  solution. 

•  Applied  developed  model  to  existing  datasets  for  validation  purposes.  For  this  purpose 
we  are  using  a  dataset  that  was  developed  by  Binayak  Mohanty  at  the  field  site  near  the 
University  of  California  Agricultural  Experimental  Station  in  Riverside,  California, 
during  the  fall  of  1995  and  that  involves  field  soil  temperature  and  water  content  data 
collected  at  different  depths. 
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Significance  and  Army  Value 


Concern  is  increasing  about  the  presence  of  explosives  and  energetics  in  the  subsurface 
environment.  Such  chemicals  are  the  result  of  the  manufacture,  distribution,  testing  and/or  unsafe 
disposal  of  ammunition.  They  often  leach  through  the  vadose  zone  into  groundwater  and  thus 
threaten  underlying  or  down-gradient  water  resources.  Current  modeling  of  the  fate  and  transport 
of  major  explosives  is  mostly  carried  out  using  either  Modflow  (combined  with  MT3D)  for 
groundwater  systems,  or  FEMWATER  for  vadose  zone  type  investigations.  None  of  these  codes 
accounts  for  all  major  processes  involved  in  the  fate  and  subsurface  transport  of  explosives  and 
their  metabolites,  such  as  nonlinear  and  kinetic  dissolution  and  sorption,  simultaneous  transport 
of  multiple  metabolites,  simultaneous  transport  in  both  the  liquid  and  vapor  phase,  and 
temperature  dependence  of  transport  and  reaction  parameters.  We  have  implemented  all  of  these 
processes  in  the  HYDRUS  computer  software  packages.  The  proposed  conceptual-mathematical 
model  is  the  first  of  its  kind  to  account  for  the  full  range  of  processes  and  subsurface 
flow/transport  properties  known  to  affect  the  fate  and  transport  of  explosives  and  its  metabolites 
in  the  vadose  zone.  The  model  permit  scientists,  engineers  and  other  users  to  tackle  a  variety  of 
subsurface  (especially  vadose  zone)  flow  and  transport  problems  that  cannot  be  addressed  with 
existing  tools.  The  updated  HYDRUS-1D  model  has  been  released  to  the  public  domain  and  is 
currently  being  downloaded  during  a  single  month  by  up  to  250  scientists,  students,  and  other 
users  from  around  the  world. 

One  problem  closely  related  to  the  presence  of  explosives  and  energetics  in  the  environment  is 
the  presence  of  land  mines.  New  censors  for  land  mine  detection  are  now  actively  being  sought. 
Field  studies  and  numerical  simulations  can  be  used  to  study  how  land  mines  influence  water 
content  and  temperature  profiles  in  soils  around  the  land  mines,  and  whether  these  altered 
moisture  and  temperature  signatures  can  be  used  for  land  mine  detection.  Previous  numerical 
studies  carried  out  using  HYDRUS-2D  did  not  consider  all  processes  that  are  important  for 
development  of  such  signatures,  especially  in  relatively  extreme  (tropical,  arid)  climates,  i.e., 
coupled  water,  vapor  and  heat  movement  in  the  subsurface,  and  coupled  surface  water  dynamics 
and  the  energy  balance.  The  updated  model  is  now  able  to  fully  describe  complex  coupled 
processes  in  the  near  surface  environment  in  which  buried  land  mines  are  typically  installed.  The 
model  thus  allows  users  to  make  more  precise  predictions  of  the  moisture  and  temperature 
signatures  around  buried  land  mines. 
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Accomplishments 

During  this  4-year  project,  the  following  tasks  have  been  completed: 

•  We  have  implemented  in  the  HYDRUS-1D  code  the  coupled  movement  of  water,  vapor, 
and  heat  in  the  subsurface,  as  well  as  interactions  of  these  subsurface  processes  with  the 
mass  and  energy  balance  at  the  soil  surface.  The  code  considers  the  movement  of  liquid 
water  and  water  vapor  in  the  subsurface  to  be  driven  by  both  pressure  head  (isothermal 
transport)  and  temperature  (thermal  transport)  gradients.  The  heat  transport  module 
considers  movement  of  soil  heat  by  conduction,  convection  of  sensible  heat  by  water 
flow,  transfer  of  latent  heat  by  diffusion  of  water  vapor,  and  transfer  of  sensible  heat  by 
diffusion  of  water  vapor.  Water  flow  and  heat  transport  are  coupled  not  only  in  the 
subsurface  but  also  by  the  surface  boundary  water  and  energy  balance.  The  developed 
code  allows  a  very  flexible  way  of  using  various  types  of  meteorological  information  at 
the  soil-atmosphere  interface  for  evaluating  surface  water  and  energy  balance. 

•  The  coupled  model  was  evaluated  using  field  soil  temperature  and  water  content  data 
collected  at  different  depths  at  the  field  site  near  the  University  of  California  Agricultural 
Experimental  Station  in  Riverside,  California,  during  the  fall  of  1995.  We  demonstrated 
the  use  of  standard  daily  meteorological  variables  in  simulating  continuous  changes  in 
water  contents,  temperatures,  and  water,  vapor,  and  heat  fluxes.  The  meteorological  data 
were  collected  from  a  nearby  weather  station  and  used  to  predict  temporal  net  radiation 
changes.  Soil  temperatures  and  water  contents  in  three  different  depths  (2,  7,  and  12  cm) 
were  simulated  using  the  measured  soil  hydraulic  properties,  estimated  thermal  properties, 
applied  irrigation  fluxes,  and  estimated  net  radiations  over  a  period  of  1 5  days.  Simulated 
temperatures  and  water  contents  were  in  good  agreement  with  measured  values. 
Simulation  results  also  revealed  that  heat  transport  was  strongly  associated  with  vapor 
transport. 

•  A  new  coupled  model  for  multicomponent  reactive  transport  during  transient  variably- 
saturated  flow  HP1  was  developed.  The  model  combines  two  comprehensive  existing 
models:  HYDRUS-1D  and  PHREEQC.  HYDRUS-1D  is  a  one-dimensional  finite 
element  model  simulating  the  movement  of  water,  heat  and  multiple  solutes  in  variably- 
saturated  heterogeneous  or  layered  soils  subject  to  a  variety  of  atmospheric  and  other 
boundary  conditions.  PHREEQC  is  a  computer  program  simulating  the  behavior  of 
complex  chemical  systems,  including  such  reactions  as  speciation,  ion  exchange,  surface 
complexation,  and  mineral  precipitation/dissolution. 

•  The  versatility  of  HP1  was  illustrated  by  means  of  simulating  the  transport  of  TNT  and 
its  degradation  products.  TNT  (the  parent  product)  was  assumed  to  be  initially  present  in 
the  top  5  cm  of  the  soil,  and  dissolving  at  a  certain  rate.  When  dissolved,  TNT  was 
assumed  to  degrade  to  form  the  daughter  products  2ADNT  and  4ADNT,  which  further 
degrade  to  form  the  final  daughter  product  TAT.  Different  distribution  coefficients  for 
linear  sorption  were  assumed  for  TNT,  2ADNT,  4ADNT,  and  TAT,  respectively. 
Because  of  less  sorption,  TAT  moved  fastest  through  the  soil  profile,  with  TNT  second 
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fastest,  and  2ADNT  and  4ADNT  at  similar  velocities.  This  simulation  demonstrated  that 
ground  water  may  be  more  vulnerable  to  leaching  of  TNT  daughter  products  (notably 
TAT)  than  of  the  parent  compound  itself,  and  that  sensors  detecting  daughter  products 
may  provide  an  early  warning  of  possible  TNT  leaching.  The  model  can,  however,  be 
used  to  a  large  number  of  other  applications  involving  both  physical  transport  and  various 
chemical  reactions. 

•  To  examine  surface  temperature  evolution,  a  soil  heat  and  water  transfer  model 
(HYDRUS-1D)  has  been  coupled  to  an  atmospheric  surface  layer  scheme.  Idealized 
simulations  have  been  carried  out  for  different  soils,  initial  soil  moisture  conditions,  and 
atmospheric  flow  properties  (stability,  surface  shear  stress).  From  the  simulation  results, 
the  coupling  between  soil  properties,  surface  temperature,  and  sensible  heat  flux  has  been 
examined. 

•  A  new  package,  called  HYDRUS,  has  been  developed  for  the  groundwater  flow  model 
MODFLOW  (Harbaugh  et  al.,  2000)  to  represent  the  effects  of  vadose  zone  processes  in 
this  widely  used  groundwater  flow  model.  Being  fully  incorporated  into  the  MODFLOW 
program,  the  HYDRUS  package  provides  MODFLOW  with  recharge  fluxes  at  the  water 
table,  while  MODFLOW  provides  HYDRUS  with  the  position  of  the  groundwater  table 
that  is  used  as  the  bottom  boundary  condition  in  the  package.  Twarakavi  et  al.  (2008) 
compared  the  HYDRUS  package  to  other  contemporary  modeling  approaches  and 
evaluated  its  performance  for  three  case  studies  of  increasing  complexity.  The  HYDRUS 
package  provided  a  much  more  efficient  alternative  and  could  account  better  for  vadose 
zone  processes  than  other  existing  MODFLOW  packages.  For  large-scale  ground  water 
problems,  the  HYDRUS  package  provides  an  optimal  trade-off  between  computational 
effort  and  accuracy  of  model  simulations  for  coupled  vadose  zone  -  groundwater 
problems. 

•  For  the  collaborative  project  between  Prof.  Simunek  and  researchers  from  US  Army 
Corps  of  Engineers,  Engineer  Research  and  Development  Center  Waterways  Experiment 
Station,  Environmental  Laboratory,  Vicksburg,  MS  (Drs.  Katerina  M.  Dontsova  and  Judy 
C.  Pennington),  we  have  modified  the  HYDRUS- ID  software  package  a)  to  allow 
dissolution  of  composition  B  during  certain  time,  b)  to  specify  maximum  allowed 
concentration  in  the  liquid  phase  due  to  dissolution,  c)  to  assign  the  same  degradation 
rates  to  solid  and  liquid  phases,  d)  to  allow  simulation  of  the  transport  of  two  daughter 
products,  e)  to  redefine  the  objective  function  of  the  inverse  problem  to  accommodate  our 
experimental  data,  i.e.,  to  sum  up  concentrations  when  C14  labeling  was  used  and  to  use 
daughter  product’s  concentrations  in  the  objective  function. 

•  We  have  applied  the  previously  updated  HYDRUS- ID  code  that  is  intended  to  simulate 
the  fate  and  transport  of  explosives  and  their  metabolites  in  the  subsurface  to  laboratory 
columns  studies  involving  the  transport  of  TNT,  RDX  (hexahydro-1,3,5-  trinitro-1,3,5- 
triazine),  HMX,  and  the  explosive  formulation,  Composition  B,  in  solid  and  dissolved 
forms  under  saturated  and  unsaturated  conditions.  Experiments  were  carried  out  at  two 
different  soils  and  flow  interruption  technique  was  employed  to  determine  if  soils  were  at 
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equilibrium  with  solution.  The  analyses  demonstrates  that  adsorption  coefficients 
determined  from  the  column  experiment  were  different  from  ones  determined  in  batch 
tests  for  the  same  soils,  indicating  that  values  determined  from  batch  isotherms  may  not 
be  adequate  to  predict  fate  of  RDX  and  TNT  in  the  soils.  A  possible  explanation  for  the 
difference  between  Kd  values  predicted  by  the  model  and  those  obtained  from  the  batch 
studies  is  that  batch  studies  combine  reversible  and  irreversible  sorption  into  one  single 
coefficient  Kd,  while  model  allows  to  separate  processes  of  reversible  and  irreversible 
sorption. 
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Technology  Transfer  to  Army  Scientists 


•  On  November  24,  2004,  Prof.  Simunek  visited  with  Drs.  Katerina  M.  Dontsova  and  Judy 
C.  Pennington  from  US  Army  Corps  of  Engineers,  Engineer  Research  and  Development 
Center  Waterways  Experiment  Station,  Environmental  Laboratory,  Vicksburg,  MS  and 
discussed  planned  column  studies  design  to  study  transport  of  explosives  in  porous 
materials.  Applicability  of  the  numerical  model  HYDRUS-1D  developed  by  Prof. 
Simunek  to  analyze  experimental  data  was  also  discussed. 

•  During  this  first  year  we  have  closely  collaborated  with  Katerina  M.  Dontsova  and  Judy 
C.  Pennington  from  US  Army  Corps  of  Engineers,  Engineer  Research  and  Development 
Center  Waterways  Experiment  Station,  Environmental  Laboratory,  3909  Halls  Ferry 
Road,  Vicksburg,  MS  39180.  We  have  provided  support  in  analyzing  column  experiment 
involving  saturated  water  flow  and  dissolved  explosives  (TNT,  RDX,  HMX). 
Nonequilibrium  processes  were  experimentally  analyzed  using  flow  interruption.  The 
numerical  analyses  was  carried  out  using  HYDRUS-1D,  numerical  model  develop  by  our 
research  group.  We  have  made  several  modification  allowing  simultaneous  analyses  of 
the  parent  compound  as  well  as  its  daughter  products  (which  is  one  of  the  goal  of  our 
project). 

•  Dr.  Katerina  M.  Dontsova  participated  in  the  short  course  presented  by  Prof.  Simunek 
entitled  “Advanced  Modeling  of  Water  Flow  and  Solute  Transport  in  the  Vadose  Zone”, 
organized  by  the  Dept,  of  Agronomy  and  Soils  Auburn  University  Auburn,  Alabama, 
April  1-2,  2005. 

•  Prof.  Simunek  collaborated  on  a  proposal  “Pathways  and  mechanisms  of  sorption  and 
vadose  transport  of  high  explosives”.  Proposal  was  written  by  Dr.  Judith  Pennington 
(ERDC-EL),  Katerina  Dontsova  (University  of  Mississippi),  Jiri  Simunek  (University  of 
California,  Riverside),  and  John  K.  Newman  (ERDC-GSL)  for  The  Engineer  Research 
and  Development  Center,  Basic  Research  (6.1)  Program.  The  proposal  received  funding 
and  is  currently  being  carried  out.  Numerical  models  developed  in  the  ARO-funded 
research  are  used  in  this  project. 

•  On  July  26,  2006,  Prof.  Simunek  visited  with  Drs.  Katerina  M.  Dontsova  and  Judy  C. 
Pennington  from  US  Army  Corps  of  Engineers,  Engineer  Research  and  Development 
Center  Waterways  Experiment  Station,  Environmental  Laboratory,  Vicksburg,  MS  and 
discussed  mutual  collaboration  on  analyses  of  column  studies  design  to  study  transport  of 
explosives  in  unsaturated  porous  materials.  Applicability  of  the  numerical  model 
HYDRUS-1D  developed  by  Prof.  Simunek  to  analyze  experimental  data  was  also 
discussed.  Possibility  to  further  extend  the  project  to  account  for  the  colloid-facilitated 
transport  of  explosives  was  discussed. 

•  Collaboration  has  been  established  between  Prof.  Simunek  and  the  group  led  by  Dr. 
Ingrid  Padilla  from  the  Department  of  Civil  Engineering,  University  of  Puerto  Rico 
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Mayaguez,  Puerto  Rico.  Dr.  Ingrid  Padilla  is  studying  the  transport  of  explosives  in 
shallow  soils  under  variable  environmental  conditions  and  is  receiving  MURI  funding. 

•  Prof.  Simunek  was  teaching  a  short  course  on  “The  advanced  modeling  of  water  flow  and 
solute  transport  in  variably-saturated  media  with  the  HYDRUS  software”  at  the  Department 
of  Civil  Engineering,  University  of  Puerto  Rico  Mayaguez,  Puerto  Rico  from  October  3 1 
to  November  3,  2006.  During  this  workshop,  Dr.  Simunek  was  teaching  how  to  use 
numerical  tools  developed  using  funding  from  this  project.  The  workshop  was  offered  to 
the  group  led  by  Dr.  Ingrid  Padilla,  who  is  studying  the  transport  of  explosives  in  shallow 
soils  under  variable  environmental  conditions  and  who  receives  MURI  funding.  The  short 
course  provided  a  unique  opportunity  to  transfer  technology  (mostly  theoretical) 
developed  in  one  ARO  project  to  the  MURI  funded  applied  project.  ARO  provided 
supplemental  funding  to  the  cover  traveling  costs,  lodging,  and  per-diem  for  the  short 
course  instructor  Dr.  Simunek. 

•  Prof.  Simunek  closely  collaborated  with  Katerina  M.  Dontsova  and  Judy  C.  Pennington 
from  US  Army  Corps  of  Engineers,  Engineer  Research  and  Development  Center 
Waterways  Experiment  Station,  Environmental  Laboratory,  3909  Halls  Ferry 
Road,  Vicksburg,  MS  39180.  We  have  provided  support  in  analyzing  column  experiment 
involving  saturated  water  flow  and  dissolved  explosives  (TNT,  RDX,  HMX). 
Nonequilibrium  processes  were  experimentally  analyzed  using  flow  interruption.  The 
numerical  analyses  was  carried  out  using  HYDRUS- ID,  numerical  model  develop  by  our 
research  group.  We  have  made  several  modification  allowing  simultaneous  analyses  of 
the  parent  compound  as  well  as  its  daughter  products  (which  is  one  of  the  goal  of  our 
project). 

•  Results  of  this  collaboration  appeared  in  the  following  research  report  “Dontsova,  K.  M., 
M.  Chappell,  J.  Simunek,  and  J.  C.  Pennington.  Dissolution  and  transport  of  nitroglycerin, 
nitroguanidine  and  ethyl  centralite  from  M9  and  M30  propellants  in  soils.  In 
Characterization  and  fate  of  gun  and  rocket  propellant  residues  on  testing  and  training 
ranges:  Final  report.  ERDC  TR-08-xx.  U.S.  Army  Engineer  Research  and  Development 
Center,  Vicksburg,  MS  (in  print)”  and  reported  at  the  Soil  Science  Society  of  America 
annual  meeting  in  Dontsova,  K.,  J.  Simunek,  J.  Pennington,  and  C.  Price,  Facilitated 
transport  of  high  explosives  in  mineral  soils,  Soil  Science  Society  America  annual 
meeting,  Agronomy  Abstracts,  published  on  a  CD-ROM  as  abstract  283-9,  ASA,  Madison, 
2007. 

•  Prof.  Simunek  collaborated  on  a  proposal  “Pathways  and  mechanisms  of  sorption  and 
vadose  transport  of  high  explosives”.  Proposal  was  written  by  Dr.  Judith  Pennington 
(ERDC-EL),  Katerina  Dontsova  (University  of  Mississippi),  Jiri  Simunek  (University  of 
California,  Riverside),  and  John  K.  Newman  (ERDC-GSL)  for  The  Engineer  Research 
and  Development  Center,  Basic  Research  (6.1)  Program.  The  proposal  received  funding 
and  is  currently  being  carried  out.  Numerical  models  developed  in  the  ARO-funded 
research  are  used  in  this  project. 


11 


Publications  (peer-reviewed)  (in  2005-2008) 


1.  Lazarovitch,  N.,  J.  Simunek,  and  U.  Shani,  System  dependent  boundary  condition  for  water  flow  from 
subsurface  source,  Soil  Sci.  Soc.  Am.  J.,  69(1),  46-50,  2005. 

2.  Gardenas,  A.,  Hopmans,  J.  W.,  B.  R.  Hanson,  and  J.  Simunek,  Two-dimensional  modeling  of  nitrate  leaching 
for  various  fertigation  scenarios  under  micro-irrigation,  Agric.  Water  Management,  74,  219-242,  2005. 

3.  Kelleners,  T.  J.,  R.  W.  O.  Soppe,  J.  E.  Ayars,  T.  H.  Skaggs,  and  J.  Simunek,  Inverse  analysis  of  upward 
water  flow  in  a  groundwater  table  lysimeter,  Vadose  Zone  Journal,  4,  558-572,  2005. 

4.  Simunek,  J.  and  J.  R.  Nimmo,  Estimating  soil  hydraulic  parameters  from  transient  flow  experiments  in  a 

centrifuge  using  parameter  optimization  technique,  Water  Resour.  Res.,  41(4),  W04015, 

doi:  10. 1029/2004WR003379,  2005. 

5.  Casey,  F.  X.  M.,  J.  Simunek,  J.  Lee,  G.  L.  Larsen,  and  H.  Hakk,  Sorption,  mobility,  and  transformation  of 
estrogenic  hormones  in  natural  soil,  J.  of  Environ.  Quality,  34,  1372-1379,  2005. 

6.  Coquet,  Y.,  C.  Coutadeur,  C.  Labat,  P.  Vachier,  M.  Th.  van  Genuchten,  J.  Roger-Estrade,  and  J.  Simunek, 
Water  and  solute  transport  in  a  cultivated  silt  loam  soil:  1.  Field  Observations,  Vadose  Zone  Journal,  4,  573- 
586,  2005. 

7.  Coquet,  Y.,  J.  Simunek,  C.  Coutadeur,  M.  Th.  van  Genuchten,  V.  Pot,  and  J.  Roger-Estrade,  Water  and 
solute  transport  in  a  cultivated  silt  loam  soil:  2.  Numerical  analyses,  Vadose  Zone  Journal,  4,  587-601,  2005. 

8.  Langergraber,  G.  and  J.  Simunek,  Modeling  variably-saturated  water  flow  and  multi-component  reactive 
transport  in  constructed  wetlands,  Vadose  Zone  Journal,  4,  924-938,  2005. 

9.  Bradford,  S.  A.,  J.  Simunek,  M.  Bettahar,  Yadata  Tadassa,  M.  Th.  van  Genuchten,  and  S.  R.  Yates, 
Straining  of  colloids  at  textural  interfaces,  Water  Resour.  Res.,  41,  W10404,  doi:10.1029/2004WR003675, 
17  pp,  2005. 

10.  Haws,  N.  W.,  P.  S.  C.  Rao,  J.  Simunek,  and  I.  C.  Poyer,  Single-porosity  and  dual-porosity  modeling  of 
water  flow  and  solute  transport  in  subsurface-drained  fields  using  effective  field-scale  parameters,  J.  of 
Hydrology  ,  313(3-4),  257-273,  2005. 

11.  Mortensen,  A,  P.,  J.  W.  Hopmans,  Y.  Mori,  and  J.  Simunek,  Inverse  modeling  of  water,  heat,  and  solute 
transport  in  the  vadose  zone  using  data  collection  with  a  multi-functional  heat  pulse  technique,  Advances  in 
Water  Resources,  29,  250-267,  2006. 

12.  Pot,  V.,  J.  Simunek,  P.  Benoit,  Y.  Coquet,  A.  Yra,  and  M.-J.  Martinez-Cordon,  Impact  of  rainfall  intensity 
on  the  transport  of  two  herbicides  in  undisturbed  grassed  filter  strip  soil  cores,  J.  of  Contaminant 
Hydrology,  81,  63-88,  2005. 

13.  Hansson,  K.,  L.-Ch.  Lundin,  and  J.  Simunek,  Modeling  water  flow  patterns  in  flexible  pavements, 
Transportation  Research  Record:  Journal  of  the  Transportation  Research  Board,  1936,  133-141,  2005. 

14.  Kohne,  J.  M.,  B.  P.  Mohanty,  and  J.  Simunek,  Inverse  dual-permeability  modeling  of  preferential  water 
flow  in  a  soil  column  and  implications  on  field-scale  solute  transport  prediction,  Vadose  Zone  Journal,  5, 
59-76,  2006. 

15.  Decker,  D.  L.,  Ch.  Papelis,  S.  W.  Tyler,  M.  Logsdon,  and  J.  Simunek,  Arsenate  and  arsenite  sorption  on 
carbonate  hosted  precious  metals  ore,  Vadose  Zone  Journal,  5,  419-429,  2006. 

16.  Decker,  D.  L.,  J.  Simunek,  S.  W.  Tyler,  Ch.  Papelis,  and  M.  Logsdon,  Variably  saturated  reactive  transport 
of  arsenic  in  heap  leach  facilities,  Vadose  Zone  Journal,  5,  430-444,  2006. 

17.  Guber,  A.  K.,  Ya.  A.  Pachepsky,  M.  Th.  van  Genuchten,  W.  J.  Rawls,  J.  Simunek,  D.  Jacques,  T.  J. 
Nicholson,  and  R.  E.  Cady,  Field-scale  water  flow  simulations  using  ensembles  of  pedotransfer  functions 
for  soil  water  retention,  Vadose  Zone  Journal,  5,  234-247,  2006. 

18.  Kohne,  S.,  B.  Lennartz,  J.  M.  Kohne,  and  J.  Simunek,  Bromide  transport  at  a  tile-drained  field  site: 
experiment,  one-  and  two-dimensional  equilibrium  and  non-equilibrium  numerical  modeling,  J.  Hydrology, 
321(1-4),  390-408,  2006. 

19.  Kohne,  J.  M.,  S.  Kohne,  and  J.  Simunek,  Multi-process  herbicide  transport  in  structured  soil  columns: 
Experiment  and  model  analysis,  J.  Contam.  Hydrology,  85,  1-32,  2006. 

20.  Kodesova,  R.,  J.  Kozak,  and  J.  Simunek  Numerical  study  of  macropore  impact  on  ponded  infiltration  in 
clay  soils,  Soil  and  Water  Research,  7(1),  ISBN  1801-5395,  16-22,  2006. 

21.  Pang,  L.,  C.  Nokes,  J.  Simunek,  H.  Kikkert,  and  R.  Hector,  Modeling  the  impact  of  clustered  septic  tank 
systems  on  groundwater  quality,  Vadose  Zone  Journal,  5,  599-609,  2006. 

22.  Schwarzel,  K.,  J.  Simunek,  H.  Stoffregen,  G.  Wessolek,  and  M.  Th.  van  Genuchten,  Estimation  of  the 
unsaturated  hydraulic  conductivity  of  peat  soils:  laboratory  versus  field  data,  Vadose  Zone  Journal,  5,  628- 


12 


640,  2006. 

23.  Saito,  H.,  J.,  J.  Simunek,  and  B.  Mohanty,  Numerical  analyses  of  coupled  water,  vapor  and  heat  transport  in 
the  vadose  zone,  Vadose  Zone  Journal,  5 ,  784-800,  2006. 

24.  Boivin,  A.,  J.  Simunek,  M.  Schiavon  and  M.  Th.  van  Genuchten,  A  comparison  of  pesticides  transport 
processes  in  three  contrasting  field  soils  using  Hydrus-2D,  Vadose  Zone  Journal,  5,  838-849,  2006. 

25.  Bahaminyakamwe,  L.,  J.  Simunek,  J.  Dane,  J.  F.  Adams,  and  J.  W.  Odom,  Copper  mobility  in  soils  as 
affected  by  sewage  sludge  and  low  molecular  weight  organic  acids,  Soil  Sci .,  777(1),  29-38,  2006. 

26.  Pachepsky,  Y.,  A.  Guber,  D.  Jacques,  J.  Simunek,  M.  Th.  van  Genuchten,  T.  Nicholson,  R.  Cady, 
Information  content  and  complexity  of  simulated  soil  water  fluxes,  Geoderma,  134,  253-266,  2006. 

27.  Simunek,  J.,  Changming  He,  J.  L.  Pang,  and  S.  A.  Bradford,  Colloid-facilitated  transport  in  variably- 
saturated  porous  media:  Numerical  model  and  experimental  verification,  Vadose  Zone  Journal,  5,  1035- 
1047,  2006. 

28.  Simunek,  J.,  D.  Jacques,  M.  Th.  van  Genuchten,  and  D.  Mallants,  Multicomponent  geochemical  transport 
modeling  using  the  HYDRUS  computer  software  packages,  J.  Am.  Water  Resour.  Assoc.,  42(6),  1537-1547, 
2006. 

29.  Gardenas,  A.,  J.  Simunek,  N.  Jarvis,  and  M.  Th.  van  Genuchten,  Two-dimensional  modelling  of 
preferential  water  flow  and  pesticide  transport  from  a  tile-drained  field,  J.  Hydrology ,  329,  647-660,  2006. 

30.  Carrillo-Gonzalez,  R.,  J.  Simunek,  S.  Sauve,  and  D.  Adriano,  Mechanisms  and  pathways  of  trace  element 
mobility  in  soils,  Advances  in  Agronomy,  91,  111-178,  2006. 

31.  Gonsalves,  M.  C.,  J.  Simunek,  T.  B.  Ramos,  J.  C.  Martins,  M.  J.  Neves,  and  F.  P.  Pires,  Multicomponent 
solute  transport  in  soil  lysimeters  irrigated  with  waters  of  different  quality,  Water  Resour.  Res.,  42, 
W08401,  doi:  10. 1 029/2006WR004802,  17  pp.,  2006. 

32.  Hanson,  B.  R.,  J.  Simunek,  and  J.  W.  Hopmans,  Numerical  modeling  of  urea-ammonium-nitrate  fertigation 
under  microirrigation,  Agric.  Water  Management,  86,  102-113,2006. 

33.  Kodesova,  R.,  V.  Kodes,  A.  Zigova  and  J.  Simunek,  Impact  of  plant  roots  and  soil  organisms  on  soil 
micromorphology  and  hydraulic  properties,  Biologia,  67/Suppl.  19,  S339-S343,  2006. 

34.  Pang,  L.  and  J.  Simunek,  Evaluation  of  bacteria- facilitated  cadmium  transport  in  gravel  columns  using  the 

HYDRUS  colloid-facilitated  solute  transport  model,  Water  Resour.  Res.,  42,  W12S10, 

doi:  10. 1029/2006WR004896,  2006. 

35.  Jacques,  D.,  J.  Simunek,  D.  Mallants,  and  M.  Th.  van  Genuchten,  Operator-splitting  errors  in  coupled 
reactive  transport  codes  for  transient  variably  saturated  flow  and  contaminant  transport  in  layered  soil 
profiles,/.  Contam.  Hydrology,  88,  197-218,  2006. 

36.  Dontsova,  K.  M.,  S.  L.  Yost,  J.  Simunek,  J.  C.  Pennington,  C.  Williford,  Dissolution  and  transport  of  TNT, 
RDX,  and  Composition  B  in  saturated  soil  columns,  J.  of  Environ.  Quality,  35,  2043-2054,  2006. 

37.  Bradford,  S.  A.,  J.  Simunek,  M.  Bettahar,  M.  Th.  van  Genuchten,  and  S.  R.  Yates,  Significance  of  straining 

in  colloid  deposition:  evidence  and  implications,  Water  Resour.  Res.,  42,  W12S15, 

doi:  10.1 029/2005 WR004791,  16  pp.,  2006. 

38.  Bradford,  S.  A.,  J.  Simunek,  and  S.  L.  Walker,  Transport  and  straining  of  E.  coli  0157:H7  in  saturated 
porous  media,  Water  Resour.  Res.,  42,  W12S12,  doi:10.1029/2005WR004805,  12  pp.,  2006. 

39.  Schwarzel,  K.,  J.  Simunek,  M.  Th.  van  Genuchten,  and  G.  Wessolek,  Measurement  and  modeling  of  soil 
water  dynamics  and  evapotranspiration  in  disturbed  peatland  soils,  Journal  of  Plant  Nutrition  and  Soil 
Science,  169,  762-774,  2006. 

40.  Saito,  H.,  M.  Sakai,  J.  Simunek,  and  N.  Toride,  Boundary  conditions  for  numerical  analysis  of  variably- 
saturated  water  flow  in  soils  (in  Japanese  with  English  abstract),  J.  Jpn.  Soc.  Soil  Physics,  104,  63-73,  2006. 

41.  Wehrhan,  A.,  R.  Kasteel,  J.  Simunek,  J.  Groeneweg,  H.  Vereecken,  Transport  of  sulfadiazine  in  soil 
columns  -  experiments  and  modeling  approaches,  J.  Contam.  Hydrology,  89(  1-2),  107-135,  2007. 

42.  Lazarovitch,  N.,  A.  W.  Warrick,  A.  Furman,  and  J.  Simunek,  Subsurface  water  distribution  from  drip 
irrigation  described  by  moment  analyses,  Vadose  Zone  Journal,  6(  1),  116-123,  2007. 

43.  Lazarovitch,  N.,  A.  Ben-Gal,  J.  Simunek,  and  U.  Shani,  Uniqueness  of  soil  hydraulic  parameters 
determined  by  a  combined  Wooding  inverse  approach,  Soil  Science  Society  of  America  Journal,  77(3), 
doi:  10.2136/sssaj2005.0420,  860-865,  2007. 

44.  Gargiulo,  G.,  S.  A.  Bradford,  J.  Simunek,  P.  Ustohal,  H.  Vereecken,  and  E.  Klumpp,  Transport  and 
deposition  of  metabolically  active  and  stationary  phase  Deinococcus  Radiodurans  in  unsaturated  porous 
media,  Environ.  Sci.  and  Technol. ,  41(4),  1265-1271,  2007. 

45.  Gargiulo,  G.,  S.  A.  Bradford,  J.  Simunek,  P.  Ustohal,  H.  Vereecken,  and  E.  Klumpp,  Bacteria  transport  and 
deposition  under  unsaturated  conditions:  the  role  of  the  matrix  grain  size  and  the  bacteria  surface  protein,  J. 


13 


Contam.  Hydrology ,  92  doi:  10.1 01 6/j.jconhyd. 2007.0 1.009,  255-273,  2007. 

46.  Zlotnik,  V.  A.,  T.  Wang,  J.  Nieber,  and  J.  Simunek,  Verification  of  numerical  solutions  of  the  Richards 
equation  using  a  traveling  wave  solution,  Advances  in  Water  Resources,  30,  1973-1980,  2007. 

47.  Saito,  H.,  J.  Simunek,  J.  W.  Hopmans,  and  A.  Tuli,  Numerical  evaluation  of  the  heat  pulse  probe  for 
simultaneous  estimation  of  water  fluxes  and  soil  hydraulic  and  thermal  properties,  Water  Resour.  Res.,  43, 
W07408,  doi:  10.1 029/2006WR005320,  2007. 

48.  Corwin,  D.  L.,  J.  D.  Rhoades,  J.  Simunek,  Leaching  requirement  for  soil  salinity  control:  Steady-state  vs. 
transient-state  models,  Agric.  Water  Management,  90(3),  165-180,  2007. 

49.  Srivastava,  P.,  K.  W.  Migliaccio,  and  J.  Simunek,  Centennial  manuscript:  Terrestrial  models  for  simulating 
water  quality  at  point,  field,  and  watershed  scales,  Transactions  of  the  ASAE,  50(5),  1683-1693,  2007. 

50.  Dousset,  S.,  M.  Thevenot,  V.  Pot,  J.  Simunek,  and  F.  Andreux,  Evaluating  equilibrium  and  non-equilibrium 
transport  of  bromide  and  isoproturon  in  disturbed  and  undisturbed  soil  columns,  J.  Contam.  Hydrol.,  94, 
261-276,2007. 

51.  Pang,  L.,  M.  McLeod,  J.  Aislabie,  J.  Simunek,  M.  Close,  and  R.  Hector,  Modeling  transport  of  fecal 
coliforms  and  Salmonella  bacteriophage  in  ten  undisturbed  New  Zealand  soils  under  dairy  shed  effluent 
irrigation,  Vadose  Zone  Journal,  7(1),  97-1 1 1,  2008. 

52.  Twarakavi,  N.  K.  C.,  H.  Saito,  J.  Simunek,  and  M.  Th.  van  Genuchten,  A  new  approach  to  estimate  soil 
hydraulic  parameters  using  only  soil  water  retention  data,  doi:  1 0.2 136/sssaj2006. 0342,  Soil  Sci.  Soc.  Am. 
J.9,  72(2),  471-479.  2008. 

53.  Haruta,  S.,  W.  Chen,  J.  Gan,  J.  Simunek,  A.  C.  Chang,  and  L.  Wu,  Leaching  risk  of  N- 
nitrosodimethylamine  (NDMA)  in  soil  receiving  reclaimed  wastewater,  Highlighted  article  in 
Ecotoxicology  and  Environmental  Safety,  69,  374-380,  2008. 

54.  Gargiulo,  G.,  S.  A.  Bradford,  J.  Simunek,  P.  Ustohal,  H.  Vereecken,  and  E.  Klumpp,  Bacteria  transport  and 
deposition  under  unsaturated  conditions:  the  role  of  bacteria  surface  hydrophobicity,  Vadose  Zone  Journal, 
7(2),  doi:10.2136/vzj2007.0068,  406-419,  2008. 

55.  De  Silva,  M.S.,  M.  H.  Nachabe,  J.  Simunek,  and  R.  Carnahan,  Simulating  root  water  uptake  from  a 
heterogeneous  vegetative  cover,  J.  Irrig.  Drain.  Engin.-ASCE,  134(2),  167 -17 4,  DOI: 
10. 1061/(ASCE)0733-9437(2008)  134:2(1 67),  2008. 

56.  Herbst,  M.,  H.  J.  Hellebrand,  J.  Bauer,  J.  A.  Huisman,  J.  Simunek,  L.  Weihermiiller,  A.  Graf,  J. 
Vanderborght,  and  H.  Vereecken,  Multiyear  heterotrophic  soil  respiration:  evaluation  of  a  coupled  C02 
transport  and  carbon  turnover  model,  Ecological  Modelling,  214,  271-283,  2008. 

57.  Simunek,  J.  J.  M.  Kohne,  R.  Kodesova,  and  M.  Sejna,  Simulating  nonequilibrium  movement  of  water, 
solutes,  and  particles  using  HYDRUS:  A  review  of  recent  applications,  Soil  and  Water  Research,  ^(Special 
Issue  1),  S42-S5 1,2008. 

58.  Simunek,  J.  and  S.  A.  Bradford,  Vadose  Zone  Modeling:  Introduction  and  importance,  Vadose  Zone 
Journal,  doi:10.2136/VZJ2008.0012,  Special  issue  “Vadose  Zone  Modeling”,  7(2),  581-586,  2008. 

59.  Simunek,  J.,  M.  Th.  van  Genuchten,  and  M.  Sejna,  Development  and  applications  of  the  HYDRUS  and 
STANMOD  software  packages,  and  related  codes,  Vadose  Zone  Journal,  doi:  1 0.2 136/VZJ2007. 0077, 
Special  Issue  “Vadose  Zone  Modeling”,  7(2),  587-600,  2008. 

60.  Jacques,  D.,  J.  Simunek,  D.  Mallants,  and  M.  Th.  van  Genuchten,  Modeling  coupled  hydrological  and 
chemical  processes:  Long-term  uranium  transport  following  mineral  phosphorus  fertilization,  Vadose  Zone 
Journal,  doi:  10.2 13 6/VZJ2007. 0084,  Special  Issue  “Vadose  Zone  Modeling”,  7(2),  698-711,  2008. 

61.  Twarakavi,  N.  K.  C.,  J.  Simunek,  and  H.  S.  Seo,  Evaluating  interactions  between  groundwater  and  vadose 
zone  using  HYDRUS-based  flow  package  for  MODFLOW,  Vadose  Zone  Journal, 
doi:  1 0.2 1 36/VZJ2007.0082,  Special  Issue  “Vadose  Zone  Modeling”,  7(2),  757-768,  2008. 

62.  Simunek,  J.  and  M.  Th.  van  Genuchten,  Modeling  nonequilibrium  flow  and  transport  with  HYDRUS, 
Vadose  Zone  Journal,  doi:  10.2136/VZJ2007. 0074,  Special  Issue  “Vadose  Zone  Modeling”,  7(2),  782-797, 
2008. 

63.  Kodesova,  R.,  M.  Kocarek,  V.  Kodes,  J.  Simunek,  and  J.  Kozak,  Impact  of  soil  micromorphological 
features  on  water  flow  and  herbicide  transport  in  soils,  Vadose  Zone  Journal,  doi:10.2136/VZJ2007.0079, 
Special  Issue  “Vadose  Zone  Modeling”,  7(2),  798-809,  2008. 

64.  Hanson,  B.  R.,  J.  Simunek,  and  J.  W.  Hopmans,  Leaching  with  subsurface  drip  irrigation  under  saline, 
shallow  ground  water  conditions,  Vadose  Zone  Journal,  doi:10.2136/VZJ2007.0053,  Special  Issue  “Vadose 
Zone  Modeling”,  7(2),  810-818,  2008. 

65.  Sansoulet,  J.,  Y.-M.  Cabidoche,  P.  Cattan,  S.  Ruy,  and  J.  Simunek,  Spatially  distributed  water  fluxes  in  an 
Andisol  under  banana  plants:  experiments  and  3D  modelling,  Vadose  Zone  Journal, 


14 


doi:  1 0.2 1 36/VZJ2007.0073,  Special  Issue  “Vadose  Zone  Modeling”,  7(2),  819-829,  2008. 

66.  Jacques,  D.,  J.  Simunek,  D.  Mallants  and  M.  Th.  van  Genuchten,  Modelling  coupled  water  flow,  solute 
transport  and  geochemical  reactions  affecting  heavy  metal  migration  in  a  Podzol  soil,  Geoderma , 
doi:  1 0. 1 0 1 6/j .geoderma.2008.0 1 .009,  145 ,  449-461,  2008. 

67.  Akay,  O.,  G.  A.  Fox,  and  J.  Simunek,  Numerical  simulation  of  water  flow  during  macropore/subsurface 
drain  interaction  using  HYDRUS,  Vadose  Zone  Journal 31,  7(3),  909-918,  2008. 

68.  Buchner,  J.  S.,  J.  Simunek,  J.  Lee,  D.  E.  Rolston,  J.  W.  Hopmans,  A.  P.  King,  and  J.  Six,  Evaluation  of 
C02  fluxes  from  an  agricultural  field  using  a  process-based  numerical  model,  J.  Hydrology ,  doi: 
10.1016/j.jhydrol.2008.07.035,  367(1-2),  131-  143,  2008. 

69.  Kodesova,R.,  N.  Vignozzi,  M.  Rohoskova,  T.  Hajkova,  M.  Kocarek,  M.  Pagliai,  J.  Kozak,  and  J.  Simunek, 
Impact  of  varying  soil  structure  on  transport  processes  in  soils,  J.  Contam.  Hydrology ,  Special  Issue  “Flow 
Domains”,  doi:  10. 101 6/j. jconhyd.2008. 10.008,  (accepted  October  23,  2008),  2008. 

70.  Twarakavi,  N.  K.  C.,  J.  Simunek,  and  M.  Schaap,  Support  vector  machine  based  pedotransfer  functions  for 
estimation  of  soil  hydraulic  parameters,  Soil  Sci.  Soc.  Am.  J.,  (accepted  June  2008). 

71.  Kohne,  J.  M.,  S.  Kohne,  and  J.  Simunek,  A  review  of  model  applications  for  structured  soils:  a)  Water  flow 
and  tracer  transport,  J.  Contam.  Hydrology ,  Special  Issue  “Flow  Domains”,  (accepted  July  31,  2008), 
doi:  10. 101 6/j  .jconhyd.2008. 10.002,  32  pp.,  2008. 

72.  Kohne,  J.  M.,  S.  Kohne,  and  J.  Simunek,  A  review  of  model  applications  for  structured  soils:  b)  Pesticide 
transport,  J.  Contam.  Hydrology 9,  Special  Issue  “Flow  Domains”,  (accepted  July  31,  2008), 
doi:  10. 101 6/j  .jconhyd.2008. 10.003,  25  pp.,  2008. 

73.  De  Wilde,  T.,  J.  Mertens,  J.  Simunek,  K.  Sniegowksi,  J.  Ryckeboer,  P.  Jaeken,  D.  Springael,  and  P. 
Spanoghe,  Characterizing  pesticide  sorption  and  degradation  in  micro  scale  biopurification  systems  using 
column  displacement  experiments,  Environmental  Pollution ,  757,  463-473,  2009. 

74.  Hanson,  B.,  D.  May,  J.  Simunek,  and  J.  W.  Hopmans,  Is  drip  irrigation  sustainable  under  saline,  shallow 
ground  water  conditions  of  the  San  Joaquin  Valley?  California  Agriculture ,  (accepted  October  7,  2008). 

75.  Sakai,  M.,  N.  Toride,  and  J.  Simunek,  Water  and  vapor  movement  with  condensation  and  evaporation  in  a 
sandy  column  subject  to  temperature  gradient,  Soil  Sci.  Soc.  Am.  J .,  (accepted  October  23,  2008). 

76.  Simunek,  J.  and  J.  W.  Hopmans,  Modeling  compensated  root  water  and  nutrient  uptake,  Ecological  Modeling , 
doi:  10. 1016/j.ecolmodel.2008. 11.004  (accepted November  13,  2008). 

77.  Bradford,  S.  A.,  S.  Torkzaban,  F.  J.  Leij,  J.  Simunek,  and  M.  Th.  van  Genuchten,  Modeling  the  coupled 
effects  of  pore  space  geometry  and  velocity  on  colloid  transport  and  retention,  Wat.  Resour.  Res.,  (accepted 
November  18,  2008). 

78.  Simunek,  J.,  D.  Jacques,  N.  K.  C.  Twarakavi,  and  M.  Th.  van  Genuchten,  Modeling  subsurface  flow  and 
contaminant  transport  as  influenced  by  biological  processes  at  various  scales  using  selected  HYDRUS 
modules,  Biologia ,  (accepted  December  17,  2008). 


15 


Papers  presented  at  meetings,  but  not  published  in  conference  proceedings 


•  Jacques,  D.,  J.  Simunek,  D.  Mallants,  P.  Seuntjens  and  M.Th.  van  Genuchten,  Geochemical  coupled  transport 
code  for  variably  saturated  flow  conditions:  Metal  leaching  in  a  podzol,  Geochimica  et  Cosmochimica  Acta, 
68(1 1):  A456-A456  Suppl.  S,  14th  Annual  Goldschmidt  Conference,  5  to  1 1  June  2004,  Copenhagen, 
Denmark,  2004. 

•  Hansson,  K.,  L.-Ch.  Lundin,  J.  Simunek,  Modeling  Water  Flow  Patterns  in  Flexible  Pavements,  abstract  05- 
0085,  Transportation  Research  Board  84th  annual  meeting,  January  9-13,  2005,  Washington  DC,  2005. 

•  van  Genuchten,  M.  Th.  and  J.  Simunek,  Integrated  modeling  of  water  flow  and  solute  transport  processes  in 
salt-affected  lands,  International  Salinity  Forum,  Managing  Saline  Soils  and  Water:  Science,  Technology,  and 
Social  Issues,  Oral  presentation  abstracts,  April  24-26,  Riverside,  CA,  461-464,  2005. 

•  Simunek,  J.,  D.  Jacques,  M.  Th.  van  Genuchten,  and  D.  Mallants  and,  Multicomponent  geochemical  transport 
modeling  using  the  HYDRUS  computer  software  packages,  International  Salinity  Forum,  Managing  Saline 
Soils  and  Water:  Science,  Technology,  and  Social  Issues,  Poster  presentation  abstracts,  April  24-26, 
Riverside,  CA,  183-186,  2005. 

•  Hanson,  B.,  J.  W.  Hopmans,  and  J.  Simunek,  Effect  of  fertigation  strategy  on  nitrogen  availability  and  nitrate 
leaching  using  microirrigation,  ASHS  (American  Society  for  Horticultural  Science)  Annual  Conference, 
HortScience,  40(4),  1 096,  2005 . 

•  Simunek,  J.,  Models  for  Soil  Pollution  Risk  Assessment,  Numerical  Modeling  of  Biogeochemical  Processes 
in  the  Vadose  Zone,  NATO  Advanced  Research  Workshop  “Air,  Water  and  Soil  Quality  Modelling  for  Risk 
and  Impact  Assessment”,  September  16-20,  Tabakhmela,  Georgia,  41-42,  2005. 

•  Simunek,  J.,  and  M.  Th.  van  Genuchten,  Integrated  modeling  of  vadose  zone  flow  and  transport  processes, 
2005  Summer  Specialty  Conference,  Institutions  for  Sustainable  Watershed  Management:  Reconciling 
Physical  and  Management  Ecology  in  the  Asia-Pacific,  American  Water  Resources  Association,  Hyatt 
Regency  Waikiki  Resort  &  Spa,  Honolulu,  HI,  June  27-29,  2005. 

•  Gardenas,  A.,  J.  Simunek,  N.  Jarvis,  and  M.  Th.  van  Genuchten,  Two-dimensional  field-scale  modeling  of 
preferential  water  flow  and  pesticide  transport,  Focus  on  Soils  Symposium  -  ’’Managing  Soils  for  the  Future”, 
September  14  -  16,  2005,  Uppsala,  Sweden,  2005. 

•  Bradford,  S.  A.,  J.  Simunek,  F.  Leij,  M.  Bettahar,  M.  Th.  van  Genuchten,  S.  R.  Yates,  Significance  of 
Straining  in  Colloid  Deposition:  Evidence  and  Implications,  GSA  Salt  Lake  City  Annual  Meeting,  October 
16-19,  2005,  Paper  No.  243-4,  Geological  Society  of  America  Abstracts  with  Programs,  37(7),  p.  532,  2005. 

•  Simunek,  J.,  D.  Jacques,  G.  Langergraber,  M.  Th.  van  Genuchten,  and  D.  Mallants,  Multicomponent 
biogeochemical  transport  modeling  using  the  HYDRUS  computer  software  packages,  SSSA  annual  meeting, 
Agronomy  Abstracts,  published  on  a  CD-ROM  as  abstract  6055,  ASA,  Madison,  2005. 

•  Saito,  H.,  J.  Simunek,  and  B.P.  Mohanty,  Accounting  for  surface  energy  balance  in  numerical  analysis  of  one 
dimensional  water,  vapor,  and  heat  transport  in  vadose  zone,  SSSAJ  annual  meeting,  Agronomy  Abstracts, 
published  on  a  CD-ROM  as  abstract  5031,  ASA,  Madison,  2005. 

•  He,  Ch.,  J.  Simunek,  L.  Pang,  and  S.  A.  Bradford,  Colloid-facilitated  transport  in  variably  saturated  porous 
media:  Numerical  modeling  and  experimental  verification,  SSSAJ  annual  meeting,  Agronomy  Abstracts, 
published  on  a  CD-ROM  as  abstract  5043,  ASA,  Madison,  2005. 

•  Haruta,  S.,  J.  Gan,  and  J.  Simunek,  Numerical  Analyses  of  NDMA  Leaching  Risk  in  Landscape  Soils  with 
Reclaimed  Wastewater  Application,  SSSAJ  annual  meeting,  Agronomy  Abstracts,  published  on  a  CD-ROM 
as  abstract  7070,  ASA,  Madison,  2005. 

•  Wehrhan,  A.,  R.  Kasteel,  J.  Simunek,  J.  Groeneweg,  H.  Vereecken,  Transport  of  Sulfadiazine  in  Soil 
Columns  -  Experiments  and  Model  Simulations,  SSSAJ  annual  meeting,  Agronomy  Abstracts,  published  on 
a  CD-ROM  as  abstract  7154,  ASA,  Madison,  2005. 

•  Sakai,  M.,  N.  Toride,  and  J.  Simunek,  Water  and  vapor  movement  with  condensation  and  evaporation  in  a 
soil  under  temperature  gradient,  SSSAJ  annual  meeting,  Agronomy  Abstracts,  published  on  a  CD-ROM  as 
abstract  7199,  ASA,  Madison,  2005. 


16 


•  Hanson,  B.,  Jan  W.  Hopmans,  J.  Simunek,  and  Annemieke  Gardenas,  Fertigation  with  drip  irrigation  for 
maximum  availability  and  minimum  leaching  of  nitrate,  SSSAJ  annual  meeting,  Agronomy  Abstracts, 
published  on  a  CD-ROM  as  abstract  6225,  ASA,  Madison,  2005. 

•  Pachepsky,  Y.,  A.  Guber,  D.  Jacques,  J.  Simunek,  M.  Van  Genuchten,  T.  J.  Nicholson,  and  R.  E.  Cady. 
Information  content  and  complexity  of  simulated  soil  water  fluxes,  SSSAJ  annual  meeting,  Agronomy 
Abstracts,  published  on  a  CD-ROM  as  abstract  3831,  ASA,  Madison,  2005. 

•  Guber,  A.,  Y.  Pachepsky,  M.  van  Genuchten,  W.  Rawls,  J.  Simunek,  D.  Jacques,  T.  J.  Nicholson,  and  R.  E. 
Cady,  Multimodel  Ensemble  Prediction  of  Soil  Hydraulic  Properties  to  Simulate  Field-Scale  Soil  Water  Flow, 
SSSAJ  annual  meeting,  Agronomy  Abstracts,  published  on  a  CD-ROM  as  abstract  3952,  ASA,  Madison, 

2005. 

•  Hopmans,  J.  W.,  A.  P.  Mortensen,  J.  Simunek,  Y.  Mori,  and  G.  Kluitenberg,  Multi-functional  heat  pulse 
probe  measurements  of  coupled  vadose  zone  fluxes,  SSSAJ  annual  meeting,  Agronomy  Abstracts,  published 
on  a  CD-ROM  as  abstract  4832,  ASA,  Madison,  2005. 

•  Dontsova,  K.,  J.  Pennington,  J.  Simunek,  C.  Williford,  and  S.  Yost,  Transport  of  explosives  through  the 
vadose  zone,  SSSAJ  annual  meeting,  Agronomy  Abstracts,  published  on  a  CD-ROM  as  abstract  6016,  ASA, 
Madison,  2005. 

•  Kohne,  S.,  B.  Lennartz,  J.  M.  Kohne  und  J.  Simunek,  Bromidtransport  an  einem  Dranstandort:  Ein-  und 
zweidimensionale  numerische  Modellierung  von  physikalischen  Ungleichgewichtsprozessen  [Bromide 
transport  at  a  tile-drained  field-site:  one-  and  two-dimensional  numerical  modeling  of  physical  non¬ 
equilibrium  processes].  In:  Mitteilungen  der  Deutschen  Bodenkundlichen  Gesellschaft  (Communications  of 
the  German  Soil  Science  Society),  106,  37-38,  2005. 

•  Kohne,  J.  M.,  J.  Simunek,  und  B.  P.  Mohanty,  Lasst  sich  aferenzielle  Wasserstromung  invers  mit  einem  Dual- 
Permeabilitatsmodell  simulieren?  (Can  preferential  flow  be  simulated  inversely  using  a  dual-porosity  model?) 
In:  Mitteilungen  der  Deutschen  Bodenkundlichen  Gesellschaft  (Communications  of  the  German  Soil  Science 
Society),  107,  67-68,  2005. 

•  Simunek,  J.,  J.  W.  Hopmans,  and  N.  Jarvis,  Modeling  compensated  root  water  and  solute  uptake,  EOS  Trans. 
AGU,  86(52),  Fall  Meet.  SuppL,  Abstract  H53E-0525,  2005. 

•  Saito,  H.,  J.  Simunek,  B.  R.  Scanlon,  and  R.  C.  Reedy,  Numerical  Analysis  of  Coupled  Water,  Vapor  and 
Heat  Transport  in  the  Vadose  Zone  using  HYDRUS,  EOS  Trans.  AGU,  86(52),  Fall  Meet.  SuppL,  Abstract 
H21B-1337,  2005. 

•  Pachepsky,  Y.  A.,  A.  K.  Guber,  M.  Th.  van  Genuchten,  T.  J.  Nicholson,  R.  E.  Cady,  J.  Simunek,  T.  J.  Gish,  C. 
S.  Daughtry,  and  D.  Jacques,  D.,  Model  abstraction  in  hydrologic  modeling,  Annual  Public  Meeting  Of  The 
Interagency  Steering  Committee  On  Multimedia  Environmental  Models,  August  16,  2005,  Washington,  D.C., 

2005. 

•  Guber,  A.,  Y.  A.  Pachepsky,  D.  Jacques,  M.  Th.  van  Genuchten,  J.  Simunek,  R.  E.  Cady,  T.  J.  Nicholson, 
Information  Content  And  Complexity  Of  Simulated  Soil  Water  Flux  Series.  EOS  Trans.  AGU,  86(18),  Spring 
Meet.  SuppL,  Abstract  H13O-06,  2005. 

•  Simunek,  J.,  Calibration  and  Validation  of  Simulation  Models  at  the  Field  Scale,  Topical  day  on  “Modelling 
vadose  zone  flow  and  transport  processes  in  radioactive  waste  management”,  SCK.CEN,  Belgium  Nuclear 
Research  Center,  Mol,  Belgium,  23  February,  2006,  Book  of  Abstracts,  SCK.CEN-BA-13,  4,  2006. 

•  Toride,  N.,  M.  Sakai,  and  J.  Simunek,  Water  and  Vapor  Movement  with  Condensation  and  Evaporation  in  a 
Soil  Under  a  Temperature  Gradient,  Topical  day  on  “Modelling  vadose  zone  flow  and  transport  processes  in 
radioactive  waste  management”,  SCK.CEN,  Belgium  Nuclear  Research  Center,  Mol,  Belgium,  23  February, 

2006,  Book  of  Abstracts,  SCK.CEN-BA-13,  6,  2006. 

•  Vrugt,  A,  M.  T.  van  Wijk,  J.  W.  Hopmans,  and  J.  Simunek,  Multidimensional  Modeling  of  Water  Uptake  by 
Plant  Roots,  Topical  day  on  “Modelling  vadose  zone  flow  and  transport  processes  in  radioactive  waste 
management”,  SCK.CEN,  Belgium  Nuclear  Research  Center,  Mol,  Belgium,  23  February,  2006,  Book  of 
Abstracts,  SCK.CEN-BA-13,  9,  2006. 

•  Simunek,  J.,  M.  C.  Gonsalves,  T.  B.  Ramos,  J.  C.  Martins,  M.  J.  Neves,  and  F.  P.  Pires,  Using  HYDRUS  to 
Simulate  Water  Flow  and  Solute  Transport  in  Soil  Lysimeters,  Topical  day  on  “Modelling  vadose  zone  flow 


17 


and  transport  processes  in  radioactive  waste  management”,  SCK.CEN,  Belgium  Nuclear  Research  Center, 

Mol,  Belgium,  23  February,  2006,  Book  of  Abstracts,  SCK.CEN-BA-13,  1 1-12,  2006. 

•  Jacques,  D.,  J.  Simunek,  D.  Mallants,  and  M.  Th.  Van  Genuchten,  Modelling  Uranium  Leaching  from 
Agricultural  Soils  to  Groundwater  as  a  Criterion  for  Comparison  with  Complementary  Safety  Indicators, 
Topical  day  on  “Modelling  vadose  zone  flow  and  transport  processes  in  radioactive  waste  management”, 
SCK.CEN,  Belgium  Nuclear  Research  Center,  Mol,  Belgium,  23  February,  2006,  Book  of  Abstracts, 
SCK.CEN-BA-13,  14,  2006. 

•  Jacques,  D.,  J.  Simunek,  D.  Mallants,  and  M.  Th.  Van  Genuchten,  Reactive  Transport  Modelling  in  the 
Vadose  Zone  with  Coupled  PHREEQC-HYDRUS  ID  Code,  Topical  day  on  “Modelling  vadose  zone  flow 
and  transport  processes  in  radioactive  waste  management”,  SCK.CEN,  Belgium  Nuclear  Research  Center, 
Mol,  Belgium,  23  February,  2006,  Book  of  Abstracts,  SCK.CEN-BA-13,  23,  2006. 

•  Kodesova,  R.,  M.  Kocarek,  J.  Simunek,  and  J.  Kozak,  Application  of  single-porosity,  dual-porosity  and  dual¬ 
permeability  models  for  estimation  of  soil  hydraulic  properties  and  simulation  of  contaminant  transport  in  the 
soil  profile,  Geophysical  Research  Abstracts,  8,  04180,  European  Geosciences  Union,  2006. 

•  Kohne,  J.  M.,  S.  Kohne,  and  J.  Simunek,  Isoproturon  transport  through  variably  saturated  structured  soil 
columns:  Experiments  and  model  analysis,  Geophysical  Research  Abstracts,  8,  10602,  European  Geosciences 
Union,  2006. 

•  Kohne,  S.,  J.  Simunek  ,  J.  M.  Kohne,  and  B.  Lennartz,  Simulating  simultaneous  nitrification  and 
denitrification  in  mobile  and  immobile  soil  water  regions  of  the  vadose  zone,  Geophysical  Research  Abstracts, 
8,  04443,  European  Geosciences  Union,  2006. 

•  Boivin,  A.,  J.  Simunek,  M.  Schiavon,  and  M.  Th.  van  Genuchten,  A  comparison  of  pesticide  transport 
processes  in  three  contrasting  soils  using  HYDRUS-2D,  Geophysical  Research  Abstracts,  Vol.  8,  EGU06-A- 
07630,  European  Geosciences  Union  2006. 

•  Landry,  D.,  A.  Vincent,  V.  Pot,  P.  Benoit,  I.  Madrigal,  J.  Simunek,  L.  Delgado-Moreno,  and  C.  Labat, 
Isoproturon  and  metribuzin  migration  in  a  silt  loam  soil  under  different  land  uses:  unsaturated  soil  column 
displacement  studies,  EGU06-A-08797,  EGS  2006. 

Pachepsky,  Y.,  A.  Guber,  M.  Th.  van  Genuchten,  T.  Nicholson,  R.  Cady,  J.  Simunek,  T.  Gish,  D.  Jacques, 
Model  abstraction  in  hydrologic  modeling,  Summit  on  Environmental  Modelling  and  Software,  3rd  Biennial 
meeting  of  the  International  Environmental  Modelling  and  Software  Society,  July  9-12,  2006,  The  Wyndham 
Hotel,  Burlington,  Vermont,  USA,  2006. 

•  Haruta,  S,  J.  Gan,  J.  Simunek,  and  A.  C.  Chang,  Numerical  analysis  of  N-Nitrosodimethylamine  in  turfgrass 
soil  with  treated  wastewater  application,  Annual  meeting  of  the  Japanese  Society  of  Irrigation,  Drainage,  and 
Reclamation  Engineering,  August  8-10,  Utsunomiya,  Japan,  pp.  2  (in  Japanese),  2006. 

•  Simunek,  J.,  H.  Saito,  K.  Dontsova,  D.  Jacques,  and  M.  Th.  van  Genuchten,  Numerical  modeling  of  the 
transport  of  explosives,  and  coupled  water,  vapor,  and  heat  movement  through  the  vadose  zone,  9th  Annual 
Army  Landmine/UXO  Basic  Research  Technical  Review  Meeting,  Springfield,  Virginia,  22-23  February 
2006. 

•  Guber,  A.,  Y.  Pachepsky,  D.  Jacques,  M.  Th.  Van  Genuchten,  W.  J.  Rawls,  A.  Nemes,  J.  Simunek,  T.  J. 
Nicholson,  and  R.  E.  Cady,  Using  ensembles  of  pedotransfer  functions  for  soil  water  retention  in  field-scale 
water  flow  simulations,  Abstract  ID  16080,  World  Congress  of  Soil  Science,  ISSS,  Philadelphia,  2006. 

•  Pachepsky,  Y.  A.,  A.  Guber,  D.  Jacques,  J.  Simunek,  M.  Th.  Van  Genuchten,  T.  J.  Nicholson,  and  R.  E.  Cady, 
Information  content  and  complexity  of  simulated  soil  water  fluxes.  World  Congress  of  Soil  Science,  ISSS, 
Philadelphia,  2006. 

•  Stoffregen,  H.,  G.  Wessolek,  K.  Taumer,  and  J.  Simunek,  Effective  cross  section:  A  structural  parameter  to 
consider  water  repellency  in  soil  hydrology,  Abstract  ID  13577,  World  Congress  of  Soil  Science,  ISSS, 
Philadelphia,  2006. 

•  Simunek,  J.,  D.  Jacques,  G.  Langergraber,  Maria  C.  Gonsalves,  M.  Th.  van  Genuchten,  and  D.  Mallants, 

Using  HYDRUS  computer  software  packages  to  simulate  multicomponent  biogeochemical  transport  in  soils, 
Abstract  ID  16032,  World  Congress  of  Soil  Science,  ISSS,  Philadelphia,  2006. 

•  Kodesova,  R.,  M.  Kocarek,  J.  Kozak,  and  J.  Simunek,  Field  and  numerical  study  of  chlorotoluron  transport  in 
the  soil  profile  affected  by  non-equilibrium  flow,  World  Congress  of  Soil  Science,  ISSS,  Philadelphia,  2006. 


18 


•  Seo,  H.  S.,  J.  Simunek,  and  E.  P.  Poeter,  Application  of  the  Unsaturated  Flow  (UNSF)  Package,  Modflow, 
May  22-24,  Golden,  CO,  2006. 

•  Simunek,  J.  and  H.  Saito,  Development  of  a  coupled  water,  vapor,  and  heat  transport  model  for  soil 
environments  and  its  application  to  field  data,  Army  Research  Meeting  in  Vicksburg,  July  26,  2006. 

•  Simunek,  J.,  J.  Pennington,  K.  Dontsova,  D.  Jacques,  M.  Th.  van  Genuchten,  Application  of  the  HYDRUS 
model  to  laboratory  column  experiments  with  TNT,  RDX,  HMX  and  Composition  B  under  saturated  and 
unsaturated  conditions,  Army  Research  Meeting  in  Vicksburg,  July  26,  2006. 

•  Pang,  F.,  M.  Close,  F.  Sinton,  J.  Simunek,  and  M.  Flintoft,  ‘Hitching  a  ride’  on  mobile  colloids:  enhanced 
migration  of  cadmium  and  F-RNA  phages  in  gravel  aquifer  media,  Interurban  workshop  in  Berlin,  Germany, 
March,  2006. 

•  Simunek,  J.  and  J.  W.  Hopmans,  A  new  modeling  approach  of  plant  root  water  and  nutrient  uptake,  Soil 
Science  Society  America  annual  meeting,  Agronomy  Abstracts,  published  on  a  CD-ROM  as  abstract  81-7, 
ASA,  Madison,  2006. 

•  Dontsova,  K.,  J.  Pennington,  J.  Simunek,  C.  Hayes,  and  C.  Williford,  Dissolution  and  transport  of  TNT  and 
RDX  from  explosive  Composition  B  in  unsaturated  soils,  Soil  Science  Society  America  annual  meeting, 
Agronomy  Abstracts,  published  on  a  CD-ROM  as  abstract  132-2,  ASA,  Madison,  2006. 

•  Saito,  H.,  J.  Simunek,  A.  Tuli  and  J.  W.  Hopmans,  Numerical  evaluation  of  the  heat  pulse  probe  for  changing 
geometries,  Soil  Science  Society  America  annual  meeting,  Agronomy  Abstracts,  published  on  a  CD-ROM  as 
abstract  82-1,  ASA,  Madison,  2006. 

•  Dane,  J.  H.,  J.  W.  Hopmans,  A.  King,  G.  Shaver,  J.  Simunek,  and  D.  Rolston,  Carbon  dioxide  emission  from 
an  agricultural  soil  as  effected  by  soil  environmental  factors,  Soil  Science  Society  America  annual  meeting, 
Agronomy  Abstracts,  published  on  a  CD-ROM  as  abstract  182-9,  ASA,  Madison,  2006. 

•  Bradford,  S.,  J.  Simunek,  S.  F.  Walker,  Transport  and  Straining  of  E.  coli  0157:H7  in  Saturated  Porous 
Media,  Soil  Science  Society  America  annual  meeting,  Agronomy  Abstracts,  published  on  a  CD-ROM  as 
abstract  277-5,  ASA,  Madison,  2006. 

•  Twarakavi,  N.,  H.  Saito,  and  J.  Simunek,  A  multi-objective  optimization  based  approach  to  estimate  soil 
hydraulic  parameters  for  unsaturated  flow  and  transport  modeling,  Soil  Science  Society  America  annual 
meeting,  Agronomy  Abstracts,  published  on  a  CD-ROM  as  abstract  278-3,  ASA,  Madison,  2006. 

•  Zlotnik,  V.  A.,  T.  Wang,  J.  F.  Nieber,  and  J.  Simunek,  Verification  of  numerical  solutions  of  the  Richards 
equation:  Traveling  wave  solution,  The  Geological  Society  of  America,  Abstract  No:  1 13437,  GSA  Abstracts 
with  Programs,  38(7),  2006. 

•  Saito,  H.,  J.  Simunek,  and  B.  P.  Mohanty,  Numerical  Analysis  of  One  Dimensional  Coupled  Water,  Vapor, 
and  Heat  Transport  in  the  Vadose  Zone,  Annual  meeting  of  SAHRA,  2006. 

•  Twarakavi,  N.  K.  C.,  S.  Seo,  J.  Simunek,  Assessment  of  Spatial  Scale  Issues  in  Coupled  Variably  Saturated- 
Ground  water  Flow  Models,  Annual  meeting  of  SAHRA,  2006. 

•  Gardenas,  A.,  J.  Simunek,  N.  Jarvis,  and  M.  Th.  van  Genuchten,  Two-dimensional  modelling  of  preferential 
water  flow  and  pesticide  transport  from  a  tile-drained  field,  Modeling  Preferential  Flow  and  Transport  at  the 
Plot  and  Field  Scales,  Conference  “Preferential  flow  and  transport  processes  in  soil”,  November  4-9,  2006, 
Centro  Stefano  Franscini,  Monte  Verita,  Ascona,  Switzerland,  2006. 

•  van  Genuchten,  M.  Th.,  J.  Simunek,  H.  H.  Gerke,  A.  Boivin,  Y.  Coquet,  A.  Gardenas,  M  Schaap,  and  S.R. 
Bradford,  Modeling  Preferential  Flow  and  Transport  at  the  Plot  and  Field  Scales,  Conference  “Preferential 
flow  and  transport  processes  in  soil”,  November  4-9,  2006,  Centro  Stefano  Franscini,  Monte  Verita,  Ascona, 
Switzerland,  2006. 

•  Saito,  H.,  K.  Kawamoto,  T.  Komatsu,  P.  Moldrup,  and  J.  Simunek,  Numerical  Analysis  of  Colloid  Transport 
in  Volcanic  Ash  Soil,  EOS  Trans.  AGU,  87(52),  Fall  Meet.  Suppl.,  Abstract  HI  1F-1306,  2006. 

•  Warrick,  A.  W.,  N.  Fazarovitch,  A.  Furman  and  J.  Simunek,  Subsurface  Water  Distribution  Described  by 
Moment  Analyses,  EOS  Trans.  AGU,  87(52),  Fall  Meet.  Suppl.,  Abstract  H51A-0470,  2006. 

•  Twarakavi,  N.  K.  C.,  J.  Simunek,  Assessment  of  spatial  scale  dependencies  of  variably  saturated  flow 
approaches  for  regional  scale  ground  water  models,  EOS  Trans.  AGU,  87(52),  Fall  Meet.  Suppl.,  Abstract 
HI  1F-1328,  2006. 


19 


•  Pachepsky,  Y.,  A.  Guber,  D.  Jacques,  M.  Th.  van  Genuchten,  J.  Simunek,  and  R.  E.  Cady,  Using  Ensemble 
Predictions  to  Simulate  Field-Scale  Soil  Water  Time  Series  with  Upscaled  and  Downscaled  Soil  Hydraulic 
Properties,  EOS  Trans.  AGU,  87(52),  Fall  Meet.  Suppl.,  Abstract  H33A-1482,  2006. 

•  Pang,  L.,  M.  Close,  L.  Sinton,  J.  Simunek,  and  M.  Flintoft,  “Hitching  a  ride”  on  mobile  colloids:  enhanced 
migration  of  cadmium  and  F-RNA  phages  in  gravel  aquifer  media,  5th  BiAnnual  ESR  Science  Conference, 
Christchurch,  New  Zealand,  Mathematical  Modeling  of  BioGeoChemical  Processes  in  the  Subsurface,  6th- 
8th  December  2006,  p.  82,  2006. 

•  Simunek,  J.,  K.  Dontsova,  J.  Pennington,  and  H.  Saito,  Implementation  of  new  physical  and  chemical 
nonequilibrium  models  into  the  HYDRUS-1D  software  package  and  their  application  to  column  experiments 
with  explosives  under  saturated  and  unsaturated  conditions,  Army  Research  Office  Meeting,  Springfield, 
Virginia,  January  31 -February  1,  2007. 

•  Kleissl,  J.,  J.  M.  H.  Hendrickx,  and  J.  Simunek,  HYDRUS  Simulations  of  Surface  Temperatures,  SPIE,  2007. 

•  Hardelauf,  H.,  M.  Javaux,  M.  Herbst,  S.  Gottschalk,  R.  Kasteel,  J.  Vanderborght,  H.  Vereecken,  and  J. 
Simunek,  PARSWMS:  a  parallelized  model  for  simulating  3-D  water  flow  and  solute  transport  in  soils,  EGU 
Annual  meeting,  April,  2007. 

•  Kohne,  J.  M.  and  J.  Simunek,  Modeling  surface  runoff  and  infiltration  in  soil  with  mobile  and  immobile 
water  regions,  EGU  Annual  meeting,  April,  2007. 

•  Bradford,  S.  A.,  S.  Torkzaban,  S.  F.  Walker,  and  J.  Simunek,  Colloid  retention  in  porous  media  at  different 
scales:  Processes  and  models,  American  Chemical  Society,  81st  ACS  Colloid  and  Surface  Science 
Symposium,  University  of  Delaware,  Newark,  Delaware,  June  24-27,  2007. 

•  Guber,  A.  K.,  Ya.  A.  Pachepsky,  D.  Jacques,  M.  Th.  van  Genuchten,  J.  Simunek,  T.  J.  Nicholson,  and  R.  E. 
Cady,  Multimodel  prediction  of  water  flow  in  field  soil  using  pedotransfer  functions,  AGU  Spring  meeting, 
Acapulco,  Mexico,  2007. 

•  Saito,  H.,  K.  Seki,  and  J.  Simunek.  Variably-saturated  water  flow  in  kriged  hydrological  parameter  fields, 

Soil  Science  Society  America  annual  meeting,  Agronomy  Abstracts,  published  on  a  CD-ROM  as  abstract 
282-5,  ASA,  Madison,  2007. 

•  Twarakavi,  N.  K.  C.,  J.  Simunek,  and  M.  Schaap,  New  pedotransfer  functions  for  estimating  soil  hydraulic 
parameters  using  the  Support  Vector  Machines  method,  Soil  Science  Society  America  annual  meeting, 
Agronomy  Abstracts,  published  on  a  CD-ROM  as  abstract  180-9,  ASA,  Madison,  2007. 

•  Forkutsa,  I.,  M.  Gribb,  J  Simunek,  J.  McNamara,  and  D.  Chandler,  Effect  of  different  soil  hydraulic 
properties  estimates  on  soil  water  content  predictions,  Dry  Creek  Experimental  Watershed,  Idaho,  Soil 
Science  Society  America  annual  meeting,  Agronomy  Abstracts,  published  on  a  CD-ROM  as  abstract  183-8, 
ASA,  Madison,  2007. 

•  Tuli,  A.,  T.  Kamai,  H.  Saito,  J.  Hopmans,  and  J.  Simunek,  Experimental  and  numerical  sensitivity  analyses  of 
heat  pulse  probe  designs,  Soil  Science  Society  America  annual  meeting,  Agronomy  Abstracts,  published  on  a 
CD-ROM  as  abstract  88-8,  ASA,  Madison,  2007. 

•  Pontedeiro,  E.  M.,  J.  Simunek,  M.  van  Genuchten,  and  R.  Cotta,  Performance  assessment  modeling  of  a 
radioactive  mining  waste  disposal  site,  Soil  Science  Society  America  annual  meeting,  Agronomy  Abstracts, 
published  on  a  CD-ROM  as  abstract  184-5,  ASA,  Madison,  2007. 

•  van  Genuchten,  M.,  Th.,  F.  J.  Leij,  N.  Toride,  and  J.  Simunek,  Analytical  solute  transport  modeling  using  the 
STANMOD  computer  software  package,  Soil  Science  Society  America  annual  meeting,  Agronomy  Abstracts, 
published  on  a  CD-ROM  as  abstract  284-2,  ASA,  Madison,  2007. 

•  Dontsova,  K.,  J.  Simunek,  J.  Pennington,  and  C.  Price,  Facilitated  transport  of  high  explosives  in  mineral 
soils,  Soil  Science  Society  America  annual  meeting,  Agronomy  Abstracts,  published  on  a  CD-ROM  as 
abstract  283-9,  ASA,  Madison,  2007. 

•  Simunek,  J.,  H.  Saito,  J.  W.  Hopmans,  and  A.  Tuli,  Numerical  evaluation  of  alternative  heat  pulse  probe 
designs  and  analyses,  Environmental  Sensing  Symposium,  October  25-26,  2007,  Boise  State  University, 
Boise,  Idaho,  35,  2007. 

•  Forkutsa,  I.,  M.  Gribb,  J.  Simunek,  J.  McNamara,  D.  Chandler,  Estimation  of  effective  soil  hydraulic 
properties  at  Treeline  site,  Dry  Creek  experimental  watershed,  Idaho,  Environmental  Sensing  Symposium, 
October  25-26,  2007,  Boise  State  University,  Boise,  Idaho,  52,  2007. 


20 


•  Wang,  T.,  V.  A.  Zlotnik,  J.  Simunek,  and  D.  Wedin,  Using  process-based  models  and  pedotransfer  functions 
for  soil  hydraulic  characteristics  to  estimate  groundwater  recharge  in  semi-arid  regions:  Is  this  a  right 
approach?  Paper  #128602,  GSA  Denver  Annual  Meeting,  28-31  October,  2007. 

•  Simunek,  J.,  K.  Dontsova,  and  J.  Pennington,  Implementation  of  colloid  and  colloid-facilitated  solute 
transport  module  into  the  HYDRUS-1D  software  package:  numerical  verification  and  applications,  ARO 
meetings,  September  23-24,  2007,  Vicksburg,  MS,  2007. 

•  Saito,  H.,  J  Simunek,  A.  Tuli,  and  J.  W.  Hopmans,  Improving  heat  pulse  probe  sensitivity  without  changing 
its  geometry,  Eos  Trans.  AGU,  88(52),  Fall  Meet.  Suppl.,  Abstract  H53F-1477,  2007. 

•  Bradford,  S.  A.,  S.  Torkzaban,  F.  J.  Feij,  N.  Toride,  and  J.  Simunek,  Modeling  the  coupled  effects  of  pore 
space  geometry  and  velocity  on  colloid  and  nanoparticle  transport  and  retention,  Eos  Trans.  AGU,  88(52), 

Fall  Meet.  Suppl.,  Abstract  H54C-04,  2007. 

•  Buchner,  J.,  J.  Simunek,  J.  H.  Dane,  A.  King,  J.  Fee,  D.  Rolston,  and  J.  W.  Hopmans,  Using  a  process-based 
numerical  model  and  simple  empirical  relationships  to  evaluate  C02  fluxes  from  agricultural  soils,  Eos  Trans. 
AGU,  88(52),  Fall  Meet.  Suppl.,  Abstract  H13F-1654  INVITED,  2007. 

•  Jones,  S.  B.,  R.  Heinse,  J.  Simunek,  M.  Tuller  and  D.  Or,  Numerical  modeling  of  porous-media 
hydrodynamics  in  variable-gravity  during  parabolic  flight,  Eos  Trans.  AGU,  88(52),  Fall  Meet.  Suppl., 
Abstract  H53E-1471,  2007. 

•  Kuroda,  S.,  H.  Saito,  T.  Okuyama,  M.  Takeuchi,  J  Simunek,  and  M.  Th.  van  Genuchten,  Quasi  3D  model 
construction  of  artificial  recharge  through  the  vadose  zone  using  time-lapse  zero-offset  profiling  of  cross 
borehole  radar,  Eos  Trans.  AGU,  88(52),  Fall  Meet.  Suppl.,  Abstract  H41H-06,  2007. 

•  Pontedeiro,  E.,  M.  Cipriani,  M.  Th.  van  Genuchten,  and  J.  Simunek,  Evaluation  of  the  transport  of  natural 
radioactive  materials  in  large  lysimeters  using  Hydrus-ID,  Eos  Trans.  AGU,  88(52),  Fall  Meet.  Suppl., 
Abstract  H53F- 1496,  2007. 

•  Pang,  F.,  M.  McFeod,  J.  Aislabie,  J.  Simunek,  M.  Close,  and  R.  Hector,  Removal  rates  of  faecal  bacteria  and 
phage  viruses  in  10  NZ  soils  under  dairy-shed  effluent  irrigation,  Proc.  of  New  Zealand  Hydrological  Society 
Conference,  Rotorua,  New  Zealand,  20-23  November  2007. 

•  Moreno,  H.,  J.  M.  H.  Hendrickx,  H.  Xie,  and  J.  Simunek,  Global  prediction  of  thermal  regimes  in  bare  soils, 
SPIE  Defense  and  Security  Conference  in  March  2008. 

•  Simunek,  J.,  M.  Sejna,  and  M.  Th.  van  Genuchten,  New  Features  and  New  Developments  in  HYDRUS 
Software  Packages,  The  Second  HYDRUS  Workshop,  March  28,  2008,  Dept,  of  Soil  Science  and  Geology, 
Czech  University  of  Fife  Sciences,  Prague,  Czech  Republic,  pp.  6,  2008. 

•  Kodesova,  R.,  M.  Kocarek,  J.  Kozak,  V.  Kodes,  J.  Simunek,  N.  Vignozzi,  and  M.  Pagliai,  Impact  of  soil 
micro-morphological  features  on  character  of  water  flow  and  solute  transport,  The  Second  HYDRUS 
Workshop,  March  28,  2008,  Dept,  of  Soil  Science  and  Geology,  Czech  University  of  Fife  Sciences,  Prague, 
Czech  Republic,  pp.  9,  2008. 

•  De  Wilde,  T.,  J.  Mertens,  J.  Simunek,  K.  Sniegowksi,  P.  Spanoghe,  J.  Ryckeboer,  P.  Jaeken,  and  D.  Springael, 
Evaluating  sorption  and  degradation  characteristics  of  pesticides  using  column  displacement  experiments, 

The  Second  HYDRUS  Workshop,  March  28,  2008,  Dept,  of  Soil  Science  and  Geology,  Czech  University  of 
Fife  Sciences,  Prague,  Czech  Republic,  pp.  11,  2008. 

•  Cheyns,  K.,  J.  Mertens,  J.  Simunek,  E.  Smolders  and  D.  Springael,  Describing  pesticide  degradation  using 
Monod  kinetics:  information  from  batch  and  column  data,  The  Second  HYDRUS  Workshop,  March  28,  2008, 
Dept,  of  Soil  Science  and  Geology,  Czech  University  of  Fife  Sciences,  Prague,  Czech  Republic,  pp.  12,  2008. 

•  Twarakavi,  N.  K.  C.,  J.  Simunek,  and  S.  Seo,  A  HYDRUS  based  approach  for  coupled  modeling  of  vadose 
zone  and  ground  water  flow  at  different  scales,  The  Second  HYDRUS  Workshop,  March  28,  2008,  Dept,  of 
Soil  Science  and  Geology,  Czech  University  of  Fife  Sciences,  Prague,  Czech  Republic,  pp.  14,  2008. 

•  Jacques,  D.,  J.  Simunek,  D.  Mallants,  and  M.  Th.  van  Genuchten,  Simulation  of  the  effect  of  time-variable 
water  flow  on  the  speciation  and  mobility  of  reactive  elements  in  soil,  The  Second  HYDRUS  Workshop, 
March  28,  2008,  Dept,  of  Soil  Science  and  Geology,  Czech  University  of  Fife  Sciences,  Prague,  Czech 
Republic,  pp.  21,  2008. 


21 


•  Sakai,  M.,  J.  Simunek,  and  H.  Saito,  Evaluating  Evapotranspiration  from  Meteorological  Data  Using 
HYDRUS-1D,  The  Second  HYDRUS  Workshop,  March  28,  2008,  Dept,  of  Soil  Science  and  Geology,  Czech 
University  of  Life  Sciences,  Prague,  Czech  Republic,  pp.  22,  2008. 

•  Simunek,  J.,  M.  Th.  van  Genuchten,  and  M.  Sejna,  Modeling  nonequilibrium  and  preferential  flow  and 
transport  with  HYDRUS,  Invited  presentation,  Geophysical  Research  Abstracts,  Vol.  10,  EGU2008-A-01730, 
2008,  SRef-ID:  1607-7962/gra/EGU2008-A-01730,  EGU  General  Assembly  2008. 

•  Pachepsky,  Ya.,  A.  Guber,  M.  T.  Van  Genuchten,  J.  Simunek,  T.  Gish,  T.  J.  Nicholson,  R.  E.  Cady, 
Multimodeling  and  concurrent  use  of  models  for  flow  and  transport  in  vadose  zone,  NGWA  (the  National 
Ground  Water  Association)  2008  Ground  Water  Summit,  Memphis,  Tennessee,  March  30  -  April  3,  2008. 

•  Sansoulet,  J.,  Y.-M.  Cabidoche,  P.  Cattan,  S.  Ruy,  and  J.  Simunek,  Spatially  distributed  water  fluxes  in  an 
Andisol  under  banana  plants:  Experiments  and  3D  modeling,  abstract  246,13th  IWRA  World  Water  Congress, 
Montpellier,  France,  1-4  September,  2008. 

•  Twarakavi,  N.  K.  C.  and  J.  Simunek,  A  coupled  modeling  approach  for  incorporating  variably-saturated  water 
flow  and  solute  transport  in  ground  water  models,  MODFLOW  and  More:  Ground  Water  and  Public  Policy, 
The  International  Ground-Water  Modeling  Center  (IGWMC),  Colorado  School  of  Mines,  Golden,  Colorado, 
May  19-21,2008. 

•  Sansoulet  J.,  F.  Feder,  J.  Simunek,  V.  Bochu,  A.  Findeling,  and  E.  Doelsch,  Transport  of  Reactive  Anions  and 
Cations  in  a  Volcanic  Soil:  Experiments  and  Modelling,  ECSSS  EUROSOIL  2008,  Control  No.  2008-A-101- 
EUROSOIL,  Vienna,  Austria,  August  25-29,  2008. 

•  Simunek,  J.  and  J.  W.  Hopmans,  Compensated  water  and  solute  root  water  uptake,  Invited  presentation, 
Proceedings  of  the  XVII.  International  Conference  “Computational  Methods  in  Water  Resources,  July  6-10, 
2008,  San  Francisco,  2008. 

•  Twarakavi,  N.  K.  C.,  and  J.  Simunek,  A  coupled  modeling  approach  for  incorporating  variably  saturated 
water  flow  and  solute  transport  in  ground  water  models,  Proceedings  of  the  XVII.  International  Conference 
“Computational  Methods  in  Water  Resources,  July  6-10,  2008,  San  Francisco,  2008. 

•  Sakai,  M.,  K.  Nakano,  J.  Simunek,  and  N.  Toride,  Numerical  analysis  of  water  flow  in  root  zone  using 
meteorological  data,  Soil  Science  Society  America  annual  meeting,  Agronomy  Abstracts,  published  on  a  CD- 
ROM  as  abstract  783-2,  ASA,  Madison,  2008. 

•  Simunek,  J.,  M.  Th.  van  Genuchten,  and  M.  Sejna,  Modeling  nonequilibrium  and  preferential  flow  and 
transport  with  HYDRUS,  Soil  Science  Society  America  annual  meeting,  Agronomy  Abstracts,  published  on  a 
CD-ROM  as  abstract  783-3,  ASA,  Madison,  2008. 

•  Twarakavi,  N.  K.C.  and  J.  Simunek,  A  coupled  approach  to  modeling  vadose  zone  and  ground  water  flow  and 
solute  transport  at  different  scales,  Soil  Science  Society  America  annual  meeting,  Agronomy  Abstracts, 
published  on  a  CD-ROM  as  abstract  783-4,  ASA,  Madison,  2008. 

•  van  Genuchten,  M.  Th.,  and  J.  Simunek,  On  the  characterization  and  inverse  estimation  of  the  unsaturated  soil 
hydraulic  properties,  Soil  Science  Society  America  annual  meeting,  Agronomy  Abstracts,  published  on  a  CD- 
ROM  as  abstract  575-9,  ASA,  Madison,  2008. 

•  Saito,  H.,  N.  K.  Twarakavi,  and  J.  Simunek,  Characterizing  spatial  variability  of  soil  hydraulic  properties 
using  pedotransfer  function  and  geostatistics,  Soil  Science  Society  America  annual  meeting,  Agronomy 
Abstracts,  published  on  a  CD-ROM  as  abstract  577-3,  ASA,  Madison,  2008. 

•  Hopmans,  J.  G.  J.  Kluitenberg,  J.  Simunek,  B.  Shaw,  G.  Pasternack,  A.  Tuli,  and  T.  Kamai,  Development  of 
multi-functional  heat  pulse  probe  for  soil  monitoring  of  natural  and  managed  ecosystems,  Soil  Science 
Society  America  annual  meeting,  Agronomy  Abstracts,  published  on  a  CD-ROM  as  abstract  699-22,  ASA, 
Madison,  2008. 

•  Saito,  H.,  M.  Sakai,  J.  Simunek,  N.  Toride,  Numerical  analysis  of  one-dimensional  coupled  water,  vapor  and 
heat  transport  in  the  unsaturated  zone  using  HYDRUS,  Japan  Geoscience  Union  Meeting  2008,  Makuhari, 
May  25-30,  2008. 

•  Lazarovic,  N.,  and  J.  Simunek,  Models  for  estimating  root  water  uptake,  WIMEK-NUPUS-PE&RC 
Workshop  “Roots  -  an  interdisciplinary  link”,  September  10-  12,  2008,  WICC,  Wageningen,  The 
Netherlands,  2008. 


22 


•  Hicks,  R.  T.,  D.  T.  Hamilton,  and  J.  Simunek,  Using  API’s  AMIGO  Produced  Water  Release  Decision  Tool, 
15th  annual  International  Petroleum  &  BioFuels  Environmental  Conference  (IPEC),  Albuquerque,  New 
Mexico,  November  11-13,  2008. 

•  Saito,  H.,  M.  Sakai,  J.  Simunek,  and  N.  Toride,  Numerical  Analysis  of  Simultaneous  Movement  of  Water, 
Vapor  and  Heat  in  Soils  in  Deserts  using  HYDRUS,  Desert  Technology  9,  Douz,  Tunisia,  Nov.  13-16,  2008. 

•  Torkzaban,  S,  S.  Bradford,  J.  Simunek,  Factors  Influencing  Colloid  Transport  and  Retention  in  Saturated 
Porous  Media,  Eos  Trans.  AGU,  89(53),  Fall  Meet.  Suppl.,  Abstract  H52A-06  (Invited  presentation),  2008. 

•  Sakai,  M,  J.  Simunek,  and  H.  Saito,  Boundary  Conditions  at  the  Soil- Atmosphere  Interface  from 
Meteorological  Data  Using  HYDRUS-1D,  Eos  Trans.  AGU,  89(53),  Fall  Meet.  Suppl.,  Abstract  H13A-0872, 
2008. 

•  Araujo,  J.  B.,  S.  A.  Bradford,  J.  Simunek,  H.  Vereecken,  and  E.  Klumpp,  Transport  of  metabolically  active 
bacteria  in  porous  media:the  effect  of  substrate,  age,  and  grain  size,  Eos  Trans.  AGU,  89(53),  Fall  Meet. 
Suppl.,  Abstract  H43C-1022,  2008. 


23 


Presentations  (with  other  scientists  funded  by  the  Army) 


•  Dontsova,  K.,  J.  Pennington,  J.  Simunek,  C.  Williford,  and  S.  Yost,  Transport  of  explosives 
through  the  vadose  zone,  SSSAJ  annual  meeting,  Agronomy  Abstracts ,  published  on  a  CD-ROM 
as  abstract  6016,  ASA,  Madison,  2005. 

•  Simunek,  J.,  H.  Saito,  K.  Dontsova,  D.  Jacques,  and  M.  Th.  van  Genuchten,  Numerical  modeling 
of  the  transport  of  explosives,  and  coupled  water,  vapor,  and  heat  movement  through  the  vadose 
zone,  9th  Annual  Army  Landmine/UXO  Basic  Research  Technical  Review  Meeting,  Springfield, 
Virginia,  22-23  February  2006. 

•  Simunek,  J.,  J.  Pennington,  K.  Dontsova,  D.  Jacques,  M.  Th.  van  Genuchten,  Application  of  the 
HYDRUS  model  to  laboratory  column  experiments  with  TNT,  RDX,  HMX  and  Composition  B 
under  saturated  and  unsaturated  conditions,  Army  Research  Meeting  in  Vicksburg,  July  26,  2006. 

•  Dontsova,  K.,  J.  Pennington,  J.  Simunek,  C.  Hayes,  and  C.  Williford,  Dissolution  and  transport  of 
TNT  and  RDX  from  explosive  Composition  B  in  unsaturated  soils,  Soil  Science  Society  America 
annual  meeting,  Agronomy  Abstracts ,  published  on  a  CD-ROM  as  abstract  132-2,  ASA,  Madison, 
2006. 

•  Simunek,  J.,  K.  Dontsova,  J.  Pennington,  and  H.  Saito,  Implementation  of  new  physical  and 
chemical  nonequilibrium  models  into  the  HYDRUS- ID  software  package  and  their  application  to 
column  experiments  with  explosives  under  saturated  and  unsaturated  conditions,  Army  Research 
Office  Meeting,  Springfield,  Virginia,  January  31 -February  1,  2007. 

•  Kleissl,  J.,  J.  M.  H.  Hendrickx,  and  J.  Simunek,  HYDRUS  Simulations  of  Surface  Temperatures, 
SPIE,  2007. 

•  Dontsova,  K.,  J.  Simunek,  J.  Pennington,  and  C.  Price,  Facilitated  transport  of  high  explosives  in 
mineral  soils,  Soil  Science  Society  America  annual  meeting,  Agronomy  Abstracts ,  published  on  a 
CD-ROM  as  abstract  283-9,  ASA,  Madison,  2007. 

•  Simunek,  J.,  K.  Dontsova,  and  J.  Pennington,  Implementation  of  colloid  and  colloid-facilitated 
solute  transport  module  into  the  HYDRUS-1D  software  package:  numerical  verification  and 
applications,  ARO  meetings,  September  23-24,  2007,  Vicksburg,  MS,  2007. 


Research  Reports  (with  other  scientists  funded  by  the  Army) 


•  Dontsova,  K.  M.,  M.  Chappell,  J.  Simunek,  and  J.  C.  Pennington.  Dissolution  and  transport  of 
nitroglycerin,  nitroguanidine  and  ethyl  centralite  from  M9  and  M30  propellants  in  soils.  In 
Characterization  and  fate  of  gun  and  rocket  propellant  residues  on  testing  and  training  ranges: 
Final  report.  ERDC  TR-08-xx.  U.S.  Army  Engineer  Research  and  Development  Center, 
Vicksburg,  MS  (in  print). 


24 


Awards 


Don  and  Betty  Kirkham  Award  (awarded  by  the  Soil  Science  Society  of  America  for  a  mid  career  scientist 
who  has  made  outstanding  scholarly  achievements  and  educational  contributions  in  soil  physics),  2005. 

CRCIF  (Cooperative  Research  Center  Irrigation  Futures,  Australia)  Visiting  Fellow,  2007. 

Fellowship  from  the  Japan  Society  for  the  Promotion  of  Science,  Tokyo,  Japan,  June  21  -  July  5, 
2008. 

“Distinguished  Visitor”  of  the  Blaustein  Center  for  Scientific  Cooperation  of  the  Sede  Boqer 
Campus,  for  2009. 


25 


List  of  Figures 


Figure  1.  Schematic  diagram  indicating  degradation  pathway  of  the  parent  compound  TNT  to  its 

daughter  products  (4HADNT,  2HADNT,  4ADNT,  2ADNT,  TAT).  Numerical  programs 
being  developed  attempt  to  simulate  transport  of  complex  mixtures  of  explosives  involving 
both  parent  compound  and  its  daughter  products  in  the  subsurface. 

Figure  2.  Concentration  profiles  for  TNT  (top  left),  2ADNT  (top  right),  4ADNT  (bottom  left),  and 

TAT  (bottom  right)  (0  to  10  days).  This  figure  demonstrates  that  ground  water  may  be  more 
vulnerable  to  leaching  of  TNT  daughter  products  (notably  TAT)  than  of  the  parent  compound 
itself,  and  that  sensors  detecting  daughter  products  may  provide  an  early  warning  of  possible 
TNT  leaching 

Figure  3.  Measured  and  HYDRUS-1D  simulated  breakthrough  curves  for  3H20  and  14C-TNT 
(left)  and  2,4  DTN  (right)  for  Plymouth  soils  for  continuous  (top)  and  interrupted 
(bottom)  flow  experiments  (Dontsova  et  al.,  2006). 

Figure  4.  A  schematic  description  of  the  coupling  procedure  for  water  flow  in  HYDRUS- 
MODFLOW  (Twarakavi  et  al,  2008). 
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Figure  1 .  Schematic  diagram  indicating  degradation  pathway  of  the  parent  compound  TNT  to  its 
daughter  products  (4HADNT,  2HADNT,  4ADNT,  2ADNT,  TAT).  Numerical  programs  being 
developed  attempt  to  simulate  transport  of  complex  mixtures  of  explosives  involving  both  parent 
compound  and  its  daughter  products  in  the  subsurface. 


27 


Concentration  [mmol/cm3] 


Concentration  [mmol/cm3] 


Concentration  [mmol/cm3]  Concentration  [mmol/cm3] 


Figure  2.  Concentration  profiles  for  TNT  (top  left),  2ADNT  (top  right),  4ADNT  (bottom  left),  and  TAT 
(bottom  right)  (0  to  10  days).  This  figure  demonstrates  that  ground  water  may  be  more  vulnerable  to 
leaching  of  TNT  daughter  products  (notably  TAT)  than  of  the  parent  compound  itself,  and  that  sensors 
detecting  daughter  products  may  provide  an  early  warning  of  possible  TNT  leaching 
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Figure  3.  Measured  and  HYDRUS-1D  simulated  breakthrough  curves  for  3H20  and  14C-TNT 
(left)  and  2,4  DTN  (right)  for  Plymouth  soils  for  continuous  (top)  and  interrupted  (bottom)  flow 

experiments  (Dontsova  et  al.,  2006). 
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Figure  4.  A  schematic  description  of  the  coupling  procedure  for  water  flow  in  HYDRUS- 

MODFLOW  (Twarakavi  et  al.,  2008). 
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Figure  5.  A  schematic  description  of  the  coupling  procedure  for  water  flow  and  solute  transport 

in  HYDRUS-MODFLOW. 
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Figure  6.  Ground  water  table  fluxes  (recharge  vs  discharge)  as  predicted  by  the  HYDRUS 
package  at  the  end  of  three  stress  periods  for  the  hypothetical  ground  water  flow  problem 

(Twarakavi  et  al.,  2008). 
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